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Item 14. Continued.
CHANGES TO THE SPECIFICATIONS

1. New Sections - Add the following accompanying new section, bearing the notation
"ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-02-B-0003:"

SECTION 07131 ELASTOMERIC MEMBRANE WATERPROOFING
2. Replacement Sections - Replace the following sections with the accompanying new sections of the

same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-02-B-0003:"

SECTION 02467 DRILLED PIERS

SECTION 03300 CAST-IN-PLACE STRUCTURAL CONCRETE

SECTION 04200 MASONRY

SECTION 09915 COLOR SCHEDULE

SECTION 13851 FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE

CHANGES TO THE DRAWINGS

3. General Note to the drawings - Sequence numbers are off by two for the bookmarked Drawings and
for the Index of Drawings (Text File) beginning with Volume Two of the solicitation drawings. The
Volume Two cover and index drawings should be listed as G3 and G4 respectively and are mistakenly
listed as Seq 165 & 166. Seq 165 actually begins with sheet M1.

4. Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the
same number, bearing the notation "AM #0001":

cO7a.cal Seq 9 C7A  CONSTRUCTION PHASING PLAN- BASE BID & BID OPTION
c08.cal Seq 10 C8 LAYOUT PLAN - BASE BID

a49.cal Seq 94 A49 ROOM FINISH SCHEDULE - Company Ops

a50.cal Seq 95 A50 ROOM FINISH SCHEDULE - Battalion Command

abl.cal Seq 96 A51 ROOM FINISH SCHEDULE - Brigade HQ

i01.cal Seq 108 101 "FURN & FLOOR PATTERN PLAN TYPE A, C, E"
i02.cal Seq 109 102 "FURN & FLOOR PATTERN PLAN TYPE B, D, F"
i03.cal Seq 110 103 PARTIAL FURN AND FLOOR PATTERN PLAN
i06.cal Seq 113 106 PARTIAL FURNITURE AND FLOOR PATTERN PLAN

s13.cal Seq 138 S13 FOUNDATION SECTIONS I

sl4.cal Seq139 Sl14 FOUNDATION SECTIONS Il

s27.cal Seq 152  S27 REINFORCED CMU NOTES & DETAILS
s28.cal Seq 153 S28 FOUNDATION PLAN TYPE A

s29.cal Seq 154 S29 FOUNDATION PLAN TYPE B & D
s30.cal Seq 155 S30 FOUNDATION PLAN TYPE C & E
s31.cal Seq 156 S31 FOUNDATION PLAN TYPE F

s32.cal Seq 157  S32 PARTIAL FOUNDATION PLAN

s33.cal Seq 158 S33 PARTIAL FOUNDATION PLAN

s34.cal Seq 159 S34 PARTIAL FOUNDATION PLAN

s35.cal Seq 160 S35 PARTIAL FOUNDATION PLAN

s36.cal Seq 161 S36 PARTIAL FOUNDATION PLAN

s37.cal Seq 162  S37 FOUNDATION SECTIONS |

s38.cal Seq 163  S38 FOUNDATION SECTIONS I

s39.cal Seq 164  S39 FOUNDATION SECTIONS Il

mO07.cal Seq 171 M7 BATTALION HVAC DUCT WORK
m10.cal Seq 174 M10 BRIGADE HVAC DUCT WORK

m12.cal Seql176 M12 COMPANY OPS MECHANICAL ROOM PIPING

Am#0001 Page 2 of 3



m13.cal
m25.cal
e30.cal
e43.cal

Am#0001

Seq 177
Seq 189
Seq 234
Seq 247

M13
M25
E30
E43

BOILER AND CHILLER PIPING

MS-05: MECH DISTRIBUTION DETAILS I

BRIGADE HQ COMMUNICATION & FIRE ALARM PLANS - AREA 1
FIRE ALARM RISER DIAGRAMS ALL BUILDINGS

END OF AMENDMENT
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SECTI ON 02467

DRI LLED PI ERS
9/ 2000
AVENDVENT 0001

PART 1 GENERAL

1

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent specified. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM A 616/ A 616M (1996) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Pl ain
Bars for Concrete Reinforcenent.

.2 QUALI FI CATI ONS

The work shall be perforned by a specialty Contractor, specializing in the
speci fied foundati on system and havi ng experience installing the specified
foundati on system under simlar subsurface conditions.

.3 SUBSURFACE DATA

Subsurface data | ogs are shown on the drawi ngs. The subsurface

i nvestigation report is available for exam nation at the Fort Wrth
District Ofice. Sanples of subsurface nmaterials nmay be avail able for
exam nation at the Southwestern Division Laboratory, Dallas, Texas, and/or
at locations within the Fort Worth District confines. Upon request, these
sanmples will be made avail able. The request should reach the Fort Worth
District Ofice at |least three (3) days prior to the tine of requested
exam nation date

.4 MEASUREMENT AND PAYMENT

.4.1 Drilled Piers

Drilled foundation piers will be neasured by the |linear nmeter for depths
actually drilled in strict confornance to the requirenments of the
specification and drawi ngs. The length of drilled piers will be measured

fromthe authorized bottomof the bells to their upper term nation at the
bottom of the grade beam slab, pier cap, or any forned portion of the pier
above grade, as applicable. Payment for drilled foundation piers will be
made at the applicable contract unit price per linear nmeter according to
dianmeter. This payment shall constitute full conpensation for all plant,

| abor, materials, and all costs necessary for drilling, casing, and

furni shing and pl aci ng steel and concrete, conplete, except for belling
wor k including additional concrete for bells indicated bel ow.

4.2 Belling Piers

SECTI ON 02467 Page 1



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Paynment for belling the drilled foundation piers will be included in the
contract price for the structure to which the work pertains, which paynent
shal |l constitute full conpensation for |abor, plant, nmaterials, and al
costs necessary to enlarge the pier holes to formthe bells, including
concrete in the enlarged portions.

1.5 SUBM TTALS

CGovernment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES.

SD- 01 Preconstruction Subnmittals
Drilled Piers;
A certified copy of the survey. Lines and |levels shall be

establ i shed and cai sson centerline | ocations staked and nai ntai ned
by a registered surveyor. (AnD001)

Qualifications;

Qualifications of the foundation system Contractor shall show that
he has been engaged in the successful installation of drilled
foundati on cai ssons or piers for at |least 5 years.

SD- 11 C oseout Submttals
Drilled Piers;

Detailed records in an approved form for each pier, show ng shaft
and bell dianeters, depths of test holes, top and bottom

el evations, bearing strata description, casing description, water
conditions, concrete strength, concrete volunme, rock el evations,
dat es of excavation and concrete placenent, and other pertinent

i nfornmati on. Upon conpl etion of pier work, the Contractor shal
provide a record of centerline |ocations based on the survey of
the regi stered surveyor. (AnD001) In addition, corrective
nmeasures shall be simlarly recorded. A conplete tabulation of
all records pertaining to approved piers shall be delivered to the
Contracting Oficer.

1.6  SUPERVI SI ON, | NSPECTI ON, AND SAFETY
1.6.1 Contractor Supervision

The Contractor shall provide for the supervision of all phases of drilled
pi er construction. Supervision shall be the Contractor's responsibility as
outlined in Quality Control provisions of Section 01451 CONTRACTOR QUALI TY
CONTROL. Each drilled pier excavation shall be checked by the Contractor
for its depth, water renoval, cleanup, worknmanship, and for all tol erance
requi renents before any concrete is placed.

1.6.2 CGover nnment | nspection

The Contracting Oficer reserves the right to i nspect each drilled pier
excavation prior to placenent of reinforcing steel and concrete. The
Contractor shall furnish the Contracting Oficer all necessary equi prment
required for proper inspection of drilled pier excavations. This

i nspection in no way relieves the Contractor of his responsibilities as

SECTI ON 02467 Page 2



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

outlined in CONTRACT CLAUSE "I NSPECTI ON OF CONSTRUCTI ON. "
1.6.3 Saf ety Precautions for Wrknen and | nspectors

The Contractor shall provide and operate all equipnent required by the
Contracting Officer to allow visual inspection of pier excavations by

wor kmen or the CGovernnent, including equi pnent for personnel entering the
excavation. Sufficient approved equi pnent shall be mmintained to raise and
| ower Contractor and Governnent personnel into the excavati on whenever
required. Al such equipnent and all procedures used for personne

entering pier excavations shall strictly conply with all requirenents of

t he applicabl e safety nmanual s.

1.6.3.1 Li fe Line

Each person entering a drilled pier excavation shall be provided with a
life ine rigged so that the person can be inmedi ately hoisted out of the
excavation in an emergency. The life line shall be suitable for instant
rescue, securely fastened to a shoul der harness, and separated from any
line used to renpve excavated materials. No person shall be lowered into a
drilled pier excavation prior to casing the shaft through the overburden

1.6.3.2 Ventilation
Each drilled pier excavation shall be provided with a ventilating device of
sufficient capacity to assure a safe and heal thy at nosphere before worknen

and inspectors are pernmtted to enter the drilled pier excavation and
during all work periods.

PART 2 PRODUCTS
2.1 CONCRETE WORK

Concrete work shall be in accordance with requirenents of Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE, as nodified herein

2.1.1 Coar se Aggregate
Maxi mum si ze of coarse aggregate shall be 20 mm

2.1.2 Rei nforci ng Stee
Rei nforcing steel shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M
ASTM A 617/ A 617M G ade 60. Steel shall be tied into cages and inserted
securely in the drilled pier shaft, in position and alignnment, as shown,
prior to concrete placenent.

2.1.3 Strength

Concrete strength shall be 21 MPa at 28 days. Slump shall be not |ess than
125 nm nor nore than 175 mm

PART 3 EXECUTI ON
3.1 PREPARATI ON

a. Excavation of piers or groups of piers shall be perforned so that the

excavation and the placenment of reinforcing steel and concrete are a

conti nuous operation perfornmed the same day that the excavation is started.
Excavati ons shall not be left open overnight. Drilled piers shall be

excavated to the depths and di nensi ons shown in the drawi ngs. The bottons

of the pier excavation shall be cleaned of |oose and disturbed materials or

SECTI ON 02467 Page 3
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materials determ ned to be unsatisfactory for the required bearing
pressure. Excavated material shall be disposed of in accordance with
Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BU LDI NGS
Excavati ons bel ow i ndi cated depths, wi thout specific direction by the
Contracting O ficer, shall be filled with concrete at no cost to the
Government. Wiere, in the opinion of the Contracting Oficer, materials
are encountered at the indicated depths that do not provide the required
bearing capacity or would result in unsatisfactory construction, the
excavation shall be extended as directed by the Contracting Oficer
Paynment for the additional excavation and pier construction will be in
accordance with PART 1 paragraph MEASUREMENT AND PAYMENT.

b. The drilling equiprment shall be of suitable type and of sufficient size
and capacity to satisfactorily performthe required drilling operations as
specified or indicated. Al equipnent shall be subject to specific
approval by the Contracting Oficer. Any equipnment which fails to perform
satisfactorily shall be inmrediately nodified as approved or renmoved and
repl aced.

3.2 | NSTALLATI ON

a. During construction, the pier excavation shall be adequately and
securely protected agai nst cave-ins, displacenent of the surrounding earth,
and inflow of ground and surface water by nmeans of tenporary steel casings
as required or as directed by the Contracting Oficer. Casings shall have
out side dianmeters not |ess than indicated shaft sizes, and shall be capable
of sustaining |oads inposed by installing, sealing, nmaintaining the
excavated hole, and extracting. The casing shall have a m ni mum wal

t hi ckness of 6.4 nm (1/4-inch). The ends of the casing shall not be
damaged such that proper seating and sealing are inpaired. Danmaged casing
shall be imediately repaired or renpbved fromthe site. Tenporary stee
casings shall be withdrawn, as the concrete is being placed, maintaining
sufficient head of concrete within the casing to offset water table and to
prevent extraneous nmaterial fromfalling in fromthe sides or entering from
beneat h casing and mi xing with concrete. Casings may be jerked upward a
maxi mum of 100 nmto break the bottom seal but shall thereafter be renoved
with a snooth, continuous notion. All voids surrounding the casing shal

be filled with concrete extruded fromthe bottomof the casing as it is
being raised, with all free water surrounding the casing being forced to
the surface ahead of the rising concrete. Venting shall be provided if
necessary to insure renoval of water around the casing as the concrete

| evel rises, and the casing is being renoved. Driving of casings shall not
be permitted within 6 meters of concrete Placed within the preceding 3 days.

b. The inside of steel casings shall be thoroughly cleaned before being
pl aced in a pier hole.

c. Pier holes shall be protected frominflow of ground or surface water

Water that flows into the excavations shall be continuously renmoved and the

nmaxi mum perni ssi bl e depth of water in the bottom of excavation will be 50 mm
at the start of concrete placenent. |In the event that excessive water

enters the hold, the excavation shall be deepened to undi sturbed nmateria

i mediately prior to concrete placenent.

d. Drilled piers shall be underreaned to the di nensions shown in the
drawi ngs. All pier underreans shall be nmeasured using pier underream
calipers specifically designed for this purpose and approved by the
Contracting O ficer.

e. Concrete shall be placed in the pier hole within three hours after
approval of the conmpl eted excavation. Concrete shall be continuously
pl aced by nethods that insure agai nst segregation and di sl odgi ng of
excavation sidewalls and shall conpletely fill the bell and shaft.

SECTI ON 02467 Page 4
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Concrete shall be placed by punps, trem e, or drop chutes. The discharge
of punping chute shall be kept a minimumof 75 mm bel ow the fresh concrete
surface during placenent.

f. Concrete shall be vibrated for not |ess than the upper 1.5 m (ArD001)
of pier.

g. Protection shall be provided around the top of the excavation to
prevent debris and water fromentering the excavati on and concrete pl aced
t her ei n.

3.3 TOLERANCES

a. Any pier out of center or plunb beyond the tol erance specified shall be
corrected as necessary to conply with the tol erances and the Contractor
shal | bear any cost of correction. Method of correction shall be approved
by the Contracting O ficer.

b. Cross sections of shafts and bells shall not be | ess than design

di mensions. Cross sections of shafts and bells shall not be greater than
desi gn di nensi ons plus 75 mm unl ess approved or directed by the Contracting
Oficer.

c. Location of the tops of installed piers shall not deviate fromthe
centerline locations shown on the drawi ngs nore than 75 mm

d. Vertical piers shall be installed plunb within a maxi nrum of 35 nm for
the first 3 neters and within 13 mm Am 0001) for each 3 nmeters of
addi ti onal dept h.

e. The center of the pier will be established after construction is
conpl eted and the center narked by a suitable permanent nark.

f. Batter piers shall be installed a nmaxi mumof 2 percent of |ength from
specified inclination

3.4 PROTECTI ON

Provi de protection around top of the excavation to prevent debris from
bei ng di sl odged into the excavati on and concrete.

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
09/ 95
AMENDMENT 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 211.2 (1998) Standard Practice for Selecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Cuide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988) Simplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303R (1991) Cuide to Cast-1n-Place
Architectural Concrete Practice

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for

Structural Concrete and Comment ary

AMERI CAN ASSOCI ATI ON OF STATE HI GHVAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made From Jute
or Kenaf

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31/ C 31M (1998) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (19999a) Concrete Aggregates

ASTM C 39 (1996) Compressive Strength of Cylindrical

Concrete Speci nens

SECTI ON 03300 Page 1
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

42

78

94

131

136

143

150

171

(1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wt h Third-Poi nt
Loadi ng)

(1999) Ready-M xed Concrete

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

(1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

(1998) Slunp of Hydraulic Cenent Concrete
(1998a) Portl and Cenent

(1997a)
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

172

173

192/ C 192M

231

260

309

330

494

496

552

567

578

591

595

595M

618

685

881

937

940

989

1017

Sheet Materials for Curing Concrete
(1999) Sampling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1998) Making and Curing Concrete Test
Speci nmens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

(1998) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Formnmi ng Conpounds
for Curing Concrete

(1999) Lightweight Aggregates for
Structural Concrete

(1999) Chenical Adni xtures for Concrete

(1996) Splitting Tensile Strength of
Cylindrical Concrete Speci nens

(1991) Cellular @ ass Thernmal Insulation

(1999a) Unit Weight of Structural
Li ght wei ght Concrete

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

(1994) Unfaced Prefornmed Rigid Cellular
Pol yi socyanurate Thermal Insul ation

(1998) Bl ended Hydraulic Cenents
(1997) Bl ended Hydraulic Cements (Metric)

(1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

(1998a) Concrete Made by Volunetric
Bat chi ng and Conti nuous M xi ng

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1997) Gout Fluidifier for
Pr epl aced- Aggr egate Concrete

(1998a) Expansi on and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

(1999) G ound Granul ated Bl ast - Fur nace
Slag for Use in Concrete and Mortars

(1998) Chemi cal Admi xtures for Use in
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM E

1059

1064/ C 1064M

1077

1107

1116

1240

75

1751

1752

96

1155

1155M

Produci ng Fl owi ng Concrete

(1999) Latex Agents
Har dened Concrete

for Bondi ng

Fresh to

(1999) Tenperature of Freshly M xed
Portl and Cement Concrete

(1998) Laboratories Testing Concrete and

Concrete Aggregates
Construction and Cri
Eval uati on

(1999) Packaged Dry,
Grout (Nonshri nk)

for Use in
teria for

Labor at ory

Hydr aul i c- Cenrent

(1995) Fi ber-Reinforced Concrete and

Shotcrete

(1999) Silica Fune f

or Use as a

M ner al

Adm xture in Hydraulic-Cenent Concrete,

Mortar and Grout

(1987; R 1997) Sanpling Aggregates

(1999) Preforned Expansion Joi nt
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient

Bi t um nous Types)

Filler

(1984; R 1996el) Preforned Sponge Rubber

and Cork Expansion Joint

Concrete Paving and

Fillers
St ructural

for

Construction

(1995) Wwater Vapor Transm ssion of

Materi al s

(1996) Determ ning Fl oor

Fl at ness and

Level ness Using the F-Nunber System

(1996) Determ ng Fl oor

Fl at ness

and

Level ness Using the F-Number System

(Metric)

CORPS OF ENG NEERS ( COE)

CCE CRD-C 94

COE CRD-C 104

CCE CRD-C 400

COE CRD-C 521

CCE CRD-C 540

(1995) Surface Retarders

(1980) Method of Calcu

ation of the

Fi neness Modul us of Aggregate

(1963) Requirenents for

VWater for

M xi ng or Curing Concrete

(1981) Standard Test

Met hod f or
and Anplitude of Vibrators for Concrete

Use in

Frequency

(1971; R 1981) Standard Specification for

Nonbi t um nous | nserts f

or Contraction

Joints in Portland Cenent Concrete

Airfield Pavenents,
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CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl oride Waterstop

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Technica
Requi renents for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSQOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

NRMCA TMMVB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3
Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 UNI T PRI CE CONTRACT
1.2.1 Measur ement

Measur enent of concrete for paynent will be nade on the basis of the actua
volunme within the pay lines of the structure as indicated on the contract
drawi ngs. Measurenment for paynent of concrete placed agai nst the sides of
any excavation w thout intervening forns will be nade only within the pay
lines of the structure as shown on the contract draw ngs. No deductions
wi |l be nade for rounded or bevel ed edges, for space occupied by neta
work, for conduits, for voids, or for enbedded items which are | ess than
0.15 cubic nmeters in volune or 0.09 square neters in cross section

1.2.2 Payment

Unl ess ot herwi se specified, paynent for concrete will be nade at the
respective unit prices per cubic neter for the various itens of the
schedul e, neasured as specified above, which price shall include the cost
of all labor, materials, and the use of equiprment and tools required to
conpl ete the concrete work, except for any reinforcenment and enbedded parts
specified to be paid separately. Unit price paynent will not be made for

concrete placed in structures for which paynent is nade as a | unmp sum
1.3 LUVMP SUM CONTRACT

Under this type of contract concrete items will be paid for by |unp sum and
will not be nmeasured. The work covered by these itens consists of
furnishing all concrete materials, reinforcenent, mscellaneous enbedded
materials, and equi pnent, and performing all |abor for the formng

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.4 SUBM TTALS
CGovernnment approval is required for subnmittals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
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M xture Proportions; G

The results of trial mxture design studies along with a
statenment giving the maxi mum nom nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
conmenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
commercial testing |laboratory, showi ng that m xture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be nmade in the materials used
in the mxture design studies without additional tests to show
that the quality of the concrete is satisfactory.

Li ght wei ght Aggregat e Concr et e;

Witten recommendati ons from i ghtwei ght aggregate supplier on
bat chi ng and mi xi ng cycl es.

Dry Shake Fi ni sh;

Manuf acturer's witten instructions on application of dry shake
material 15 days prior to start of construction.

SD- 04 Sanpl es
Sur f ace Ret arder

Sanpl e of surface retarder material with nanufacturer's
instructions for application in conjunction with air-water cutting.

SD-06 Test Reports
Testing and Inspection for Contractor Quality Control; G
Certified copies of laboratory test reports, including mll
tests and all other test data, for portland cenent, bl ended
cenent, pozzol an, ground granul ated bl ast furnace slag, silica
fume, aggregate, adm xtures, and curing conpound proposed for use
on this project.
SD-07 Certificates
Qualifications;
Witten docunentation for Contractor Quality Control personnel
1.5 QUALI FI CATI ONS
Contractor Quality Control personnel assigned to concrete construction
shal |l be American Concrete Institute (AClI) Certified Wirkmen in one of the

foll owi ng grades or shall have witten evidence of having conpleted sinlar
qgual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade | or Il
Concrete Construction Inspector, Level |

Concrete Transportation Construction |nspector or
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Rei nf orced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACI), Building Oficial and Code Administrators
International (BOCA), International Conference of Building Oficials (ICBO,
and Sout hern Buil di ng Code Congress International (SBCC).

The foreman or |ead journeyman of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Flatwork Technici an/ Fi ni sher or
equal, with witten docunentation

1.6 FI ELD TEST PANELS

Field test panels shall be constructed prior to begi nning of work using the
mat eri al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting O ficer, and, if not judged

sati sfactory, additional panels shall be constructed until approval is
attained. Formed or finished surfaces in the conpleted structure shal
match the quality and appearance of the approved field exanple.

1.6.1 Sanpl e Wal | Panel s

One sanpl e panel at least 1220 mm by 1525 nm and 150 nm thick shall be
constructed to denonstrate Class A forned finish and a sinmlar one for
Class B formed finish. Panels shall be |located in an area approved by the
Contracting O ficer. Each panel shall include a full length and full w dth
joint line and shall have at |east two voids each at | east 300 nm by 300
mm by 75 nm deep either inpressed in the concrete as placed or chipped in
t he hardened concrete. After the concrete is 7 days old, the voids shal

be patched to dempnstrate the effectiveness and the appearance of the
Contractor's repair procedures.

1.6.2 Sl ab Panel s

A slab panel at |east 1220 mm by 1525 mm and 100 mm thick shall be
constructed to denonstrate exposed aggregate slab finish and a simlar

panel for extra high class slab finish. Panels shall be located in an area
approved by the Contracting O ficer. Each panel shall have a full length
joint line.

1.7 SPECI AL REQUI REMENTS

A pre-installation nmeeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction on any concrete work. The
Contractor shall be responsible for calling the neeting; the Project

Superi ntendent and active installation personnel shall be present.

1.8 GENERAL REQUI REMENTS
1.8.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R Level and
grade tol erance neasurenents of slabs shall be nmade as soon as possible
after finishing; when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.8.1.1 Fl oor s

For the purpose of this Section the followi ng term nol ogy correl ation
between ACI 117/ 117R and this Section shall apply:
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Floor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bullfl oated Sane

Conventi onal Strai ght edged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.8.1.2 Fl oors by the F-Nunber System

The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be measured by the F-Nunber system of Paragraph 4.5.6 and
4.5.6.1 of ACI 117/117R  The Contractor shall furnish an approved fl oor
profil ograph or other equi pnment capabl e of measuring the floor flatness
(FF) nunber and the floor |evelness (FL) nunber in accordance with ASTM E
1155M . The Contractor shall performthe tol erance neasurenents within 72
hours after floor slab construction while being observed by the Contracting
Oficer. The tolerances of surfaces beyond the limts of ASTM E 1155M
(the areas within 600 mm of enmbednments and construction joints) shall be
acceptable to the Contracting Oficer. Tol erances of the follow ng areas
shall neet the requirenents for the listed surfaces as specified in
paragraphs 4.5.6 and 4.5.6.1 of ACI 117/117R

Bul | f| oat ed- Areas ALL
St r ai ght edged- Areas ALL
Fl oat Fi ni sh- Areas ALL
Trowel Fini sh- Areas ALL
Very Fl at - Ar eas NONE

1.8.1.3 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renmoved. The
listed tol erances shall be nmet at any and every |l ocation at which the

st rai ght edge can be pl aced.

Bul | f1 oat ed 13

Strai ght edged 8

Float Finish 5

Trowel Finish 3
1.8.2 Strength Requirenments and w c Ratio
1.8.2.1 Strength Requirenents

Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE

21 MPa at 28 days except at vehicul ar sl abs.

Concrete sl abs on-grade shall have a 28-day flexural strength of 4.5 MPa.
Concrete made with high-early strength cenent shall have a 7-day strength
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equal

to the specified 28-day strength for concrete made with Type | or |

portland cenment. Conpressive strength shall be determi ned in accordance
with ASTM C 39. Flexural strength shall be determned in accordance wth
ASTM C 78.

a.

Eval uati on of Concrete Conpressive Strength. Conpressive strength
speci mens (152 by 305 mm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39. The strength of the
concrete will be considered satisfactory so long as the average of
all sets of three consecutive test results equals or exceeds the
speci fied conpressive strength f'c and no individual test result
falls below the specified strength f'c by nmore than 3.5 MPa. A
"test" is defined as the average of two conpanion cylinders, or if
only one cylinder is tested, the results of the single cylinder
test. Additional analysis or testing, including taking cores
and/or load tests may be required at the Contractor's expense when
the strength of the concrete in the structure is considered
potentially deficient.

I nvestigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirement by nmore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At

| east three representative cores shall be taken from each menber
or area of concrete in place that is considered potentially

deficient. The location of cores will be determ ned by the
Contracting O ficer to least inpair the strength of the structure.
Concrete in the area represented by the core testing will be

consi dered adequate if the average strength of the cores is equa
to at | east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, |oad tests may be directed by the Contracting

O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting O ficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and |load tests will be at the
expense of the Government.

Eval uati on of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and

| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls bel ow the
specified flexural strength by nore than 350 kPa. A "test" is
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1.

ot

defined as the average of two conpani on beans. Additional
anal ysis or testing, including taking cores and/or |oad tests nay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

8.2.2 Wat er-Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for normal wei ght concrete shall be as
fol | ows:

WATER- CEMENT RATI O BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE

0.50 All areas unl ess noted
herw se.

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the

equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica fume, and ground granul ated bl ast furnace
slag (GGEBF slag) by the weight equival ency nethod as described in ACI 211.1.
In the case where silica funme or GGBF slag is used, the weight of the
silica fune and G&BF slag shall be included in the equations of ACI 211.1
for the termP which is used to denote the weight of pozzol an.

.8.3 Al r Entrai nnent

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 3 and 5(AnD001) percent
total air. (AnD001)

.8.4 Sl unmp

Slunmp of the concrete, as delivered to the point of placenment into the
fornms, shall be within the following limts. Slunp shall be determned in
accordance with ASTM C 143.

Sl unmp

Structural El enent M ni mum Maxi mum
Wall's, colums and beans 50 mm 100 mm
Foundation walls, substructure
wal I s, footings, slabs 25 mMm 75 mMm
Any structural concrete approved
for placenent by punping:

At punp 50 mm 150 mm

( ATD001)

1.

When use of a plasticizing adm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adm xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
50 to 100 mm before the adm xture is added and a maxi num sl unp of 200 mMm
at the point of delivery after the adm xture is added.

8.5 Concrete Tenperature
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The tenperature of the concrete as delivered shall not exceed 32 degrees C
When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any tinme within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 12 and 25 degrees C

1.8.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi mum si ze aggregate (NVMSA) specified in
par agr aph AGGREGATES shal |l be used in each placerment. However, nomi nal
maxi mum si ze of aggregate shall not exceed any of the foll ow ng:
three-fourths of the mnimum cover for reinforcing bars, three-fourths of
the m ni mum cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

1.8.7 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.8.8 Techni cal Service for Specialized Concrete

The services of a factory trained technical representative shall be
obt ai ned to oversee proportioning, batching, mxing, placing,
consol i dating, and finishing of specialized structural concrete, such as
the use of admi xtures in concrete. The technical representative shall be
on the job full time until the Contracting Officer is satisfied that field
controls indicate concrete of specified quality is furnished and that the
Contractor's crews are capable of continued satisfactory work. The

techni cal representative shall be available for consultation with, and
advice to, Government forces.

1.9 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic nmaterials as specified, aggregates, water and adm xtures as
speci fi ed.

1.9.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, m xture proportions shall be based on conpressive
strength as deternined by test specinmens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39. Sanples of al
materials used in nixture proportioning studies shall be representative of
t hose proposed for use in the project and shall be acconpani ed by the
manufacturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmade based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng t hose
required for each class and type of concrete required on the project. The
maxi mum wat er-cenment rati os required in subparagraph Water-Cenent Ratio
will be the equival ent water-cenment ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica fume, and ground
granul ated bl ast furnace slag (GEBF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica funme or G&BF slag is
used, the weight of the silica fune and G&BF slag shall be included in the
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equations in ACI 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete mxture, the mninum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the naxi mum shall be 35 percent. Laboratory trial mxtures
shal | be designed for maximumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbi nation of
cenentitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se pernmtted by these
specifications, an accelerator or a retarder nmay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be nmade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult
pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance w thASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showi ng the relationship
bet ween water-cenment ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showing the rel ationship between 7
day and 28 day strengths. Each m xture shall be designed to pronote easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregati on and excessive bl eeding.

1.9.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except that proportions
shal | be based on flexural strength as determined by test specinens (beans)
fabricated in accordance with ASTM C 192/ C 192M and tested i n accordance
with ASTM C 78. Procedures given in ACI 211.1 shall be nodified as
necessary to accomvodate flexural strength.

1.9.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except as follows. Trial
m xtures having proportions, consistencies and air content suitable for the
wor k shall be made based on met hodol ogy described in ACI 211.2, using at

| east three different cement contents. Trial mxes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

par agr aph GENERAL REQUI REMENTS. Trial mxtures shall be proportioned for
maxi mum pernmitted slunp and air content. Test speci nens and testing shal
be as specified for nornmal weight concrete except that shall be determ ned
fromtest cylinders that have been air dried at 50 percent relative

hum dity for the last 21 days. Air dry unit weight shall be determined in
accordance with ASTM C 567 and shall be designed to be at |east 32 kg per
cubic nmeter less than the maxi mum specified air dry unit weight in

par agr aph GENERAL REQUI REMENTS. Curves shall be plotted using these
results showing the relationship between cenment factor and strength and air
dry unit weight. Normal weight fine aggregate may be substituted for part
or all of the lightweight fine aggregate, provided the concrete neets the
strength and unit weight. A correlation shall also be devel oped show ng
the ratio between air dry unit weight and fresh concrete unit weight for
each m x

1.9.4 Average Conpressive Strength Required for M xtures
The m xture proportions selected during mixture design studi es shal

produce a required average conpressive strength (f'cr) exceeding the
speci fied conpressive strength (f'c) by the anpbunt indicated below. This
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requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops bel ow a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

.9.4.1 Conput ati ons from Test Records

VWere a concrete production facility has test records, a standard devi ation
shal | be established in accordance with the applicable provisions of AC
214.3R.  Test records fromwhich a standard deviation is cal cul ated shal
represent naterials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det ermi ned above:

f'cr = f'c + 1.34S where units are in MPa

f'cr = f'c + 2.33S - 3.45 where units are in MPa

Where S = standard devi ation

VWere a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul at ed standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MCDI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03
30 or nore 1.00
.9.4.2 Conput ati ons wi t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as foll ows:

a. |If the specified conpressive strength f'c is less than 20 MPa,
f'cr =f'c + 6.9 MPa

b. |If the specified conpressive strength f'c is 20 to 35 Mra,
f'er =f'c + 8.3 MPa

c. |If the specified conmpressive strength f'c is over 35 Mra,
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f'er =f'c + 9.7 MPa
1.9.5 Average Flexural Strength Required for M xtures

The m xture proportions selected during m xture design studies for flexura
strength mixtures and the m xture used during concrete production shall be
desi gned and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tines.

1.9.6 M x Design for Bonded Topping for Heavy Duty Floors

The concrete m x design for bonded topping for heavy duty floors shal
contain the greatest practical proportion of coarse aggregate within the
specified proportion limts. The mx shall be designed to produce concrete
havi ng a 28-day strength of at l|east 34.5 MPa. Concrete for the topping
shal I consist of the follow ng proportions, by weight:

1. 00 part portland cenment
1.15 to 1.25 parts fine aggregate
1.80 to 2.00 parts coarse aggregate

Maxi mum w/ ¢ shall be 0.33. The topping concrete shall not be
air-entrained. The concrete shall be nixed so as to produce a m xture of
the driest consistency possible to work with a sawi ng noti on of the
strike-of f and which can be floated and conpacted as specified without
produci ng water or excess cenent at the surface. 1In no case shall slunp
exceed 25 mm as determ ned by ASTM C 143.

1.10 STORAGE OF MATERI ALS

Cenent and other cenentitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npoisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenments.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

1.11 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Oficer can and will inspect construction as consi dered
appropriate and will rnonitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.11.1 Material s

The Government will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
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bat ching in accordance with ASTM D 75. Oher materials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.11.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.11.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnent when such
tests are considered necessary.

1.11. 4 I nspection

Concrete operations nay be tested and inspected by the CGovernment as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRODUCTS

2.1  CEMENTI TI OQUS MATERI ALS
Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenent in conmbination with pozzolan and shall conformto
appropriate specifications listed below Use of cenentitious materials in
concrete which will have surfaces exposed in the conpleted structure shal

be restricted so there is no change in col or, source, or type of
cementitious nateri al

2.1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a maxi mum 15 percent anount of

tricalciumalumnate, or Type Il low alkali including false set requirenents
or Type V. Wite portland cenent shall neet the above requirenents except
that it may be Type |, Type Il or Type IIl low alkali. Wite Type II

shal |l be used only in specific areas of the structure, when approved in
writing.

2.1.2 Hi gh-Early-Strength Portland Cenent
ASTM C 150, Type IIl with tricalciumalunmnate limted to 5 percent, |ow
alkali. Type Ill cenent shall be used only in isolated instances and only
when approved in witing.

2.1.3 Bl ended Cenents
ASTM C 595M, Type IP IS .

2.1. 4 Pozzolan (Fly Ash)
ASTM C 618, Class F with the optional requirenments for nultiple factor,
drying shrinkage, and unifornmty from Tabl e 2A of ASTM C 618. Requi renent
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |f pozzol an

is used, it shall never be |less than 15 percent nor nore than 25 percent
(An0001) by weight of the total cenentitious material

2.1.5 Ground Granul ated Bl ast - Furnace (GGBF) Sl ag

ASTM C 989, Grade 120.
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2.1.6 Silica Funme

Silica fume shall conformto ASTM C 1240. Available al kalies shall conform
to the optimal linmit given in Table 2 of ASTM C 1240. Silica fune may be
furnished as a dry, densified material or as a slurry. In accordance wth
par agraph Techni cal Service for Specialized Concrete, the Contractor shall
provide at no cost to the Governnent the services of a manufacturer's

techni cal representative experienced in mxing, proportioning, placenment
procedures, and curing of concrete containing silica fune.

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.
2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate
Coarse aggregate shall conformto ASTM C 33, O ass 5S, size designation 5.
2.2.3 Material s for Bonded Topping for Heavy Duty Floors
In addition to the requirenents specified above, coarse aggregate used for
this purpose shall be a well graded, hard, sound diabase, trap rock, emnery,
granite or other natural or manufactured aggregate having equi val ent
hardness and wearing qualities and shall have a percentage of loss not to
exceed 30 after 500 revol utions when tested in accordance with ASTM C 131.
Gradation of the aggregates when tested in accordance with ASTM C 136 shal |
be as foll ows:
Coar se Aggregate

Cumul ati ve Percent

Si eve Size By Wi ght Passing
19 mm 100

12.5 mm 50- 100

9.5 mMm 25-50

4.75 mm 0- 15

2.36 mm 0-8

Fi ne Aggregate

Cumul ati ve Percent

Si eve Size By Wi ght Passi ng
9.5 mMm 100

4.75 mm 95-100

2.36 mm 65- 80

1.18 mm 45- 65

0. 600 nm 25-45

0.300 nm 5-15

0. 150 nm 0-5

2.3 CHEM CAL ADM XTURES

Chemi cal adm xtures, when required or pernitted, shall conformto the
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appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Ai r-Entrai ning Admi xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
cont ai ni ng cal cium chl oride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Admi xture

ASTM C 494, Type A, B, or D, except that the 6-nobnth and 1-year conpressive
and flexural strength tests are waived.

2.3. 4 H gh- Range Wat er Reducer

ASTM C 494, Type F or G except that the 6-nonth and 1-year strength

requi renents are wai ved. The adni xture shall be used only when approved in

writing, such approval being contingent upon particular mxture control as

described in the Contractor's Quality Control Plan and upon performance of

separate m xture design studies. |f H gh-Range Water Reducers are used,
they will be added on site. (AnD001)

2.3.5 Surface Retarder

COE CRD- C 94.
2.3.6 Expandi ng Adm xture

Al unmi num powder type expandi ng adm xture conform ng to ASTM C 937.
2.3.7 O her Chem cal Adm xtures

Chemi cal adm xtures for use in producing flowi ng concrete shall conply with
ASTM C 1017, Type | or I1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate mi xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethylene sheet shall not be used.

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conmpound
nmeeting Cl ass B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 wai ved.

2.4.3 Burl ap and Cotton Mat
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Burlap and cotton nat used for curing shall conformto AASHTO M 182.
2.5 WATER

Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirements of COE CRD C 400

2.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade A, and shall be a
commercial formulation suitable for the proposed application

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing material shall consist of 55 percent, mninmm alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honbgeneous material sufficiently porous to provide a good bond with
portland cenment paste; or factory-graded enery aggregate consisting of not

| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the 0.6 mm sieve
to particles passing the 2.36 nm sieve.

2.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anmbi ent and surface tenperatures.

2.10 EMBEDDED | TEM5

Enbedded itenms shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nulleable

iron or cast or wought steel
2.11 FLOOR HARDENER

Fl oor hardener shall be a col orl ess aqueous sol ution containing zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conmbination. Proprietary
hardeners nmay be used if approved in witing by the Contracting O ficer

2.12 PERI METER | NSULATI ON
Perimeter insulation shall be polystyrene confornmng to ASTM C 578, Type
I'l1; polyurethane conform ng to ASTM C 591, Type IIl; or cellular glass
conformng to ASTM C 552, Type | or IW.

2.13 VAPOR BARRI ER
Vapor barrier shall be polyethyl ene sheeting with a m ni nrumthickness of
0.15 mm (6 mls) or other equivalent material having a vapor perneance
rati ng not exceedi ng 30 nanograns per Pascal per second per square neter
(0.5 pernms) as deternmined in accordance with ASTM E 96.

2.14 JO NI MATERI ALS
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2.14. 1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751 . Materials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS. Materials for and
sealing of joints shall conformto the requirements of Section 02760 Fl ELD
MOLDED SEALANTS FOR SEALI NG JONTS I N RId D PAVEMENTS

2.14.2 Contraction Joints in Sl abs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540
Nonsawabl e joint inserts shall have sufficient stiffness to permt

pl acenent in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirenents of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvi nyl chloride conformng to the materials requirenments of COE CRD-C 572.

2.15 SYNTHETI C FI BERS FOR REI NFORCI NG

Synthetic fibers shall conformto ASTM C 1116, Type Il1, Synthetic Fiber
and as follows. Fibers shall be 100 percent virgin polypropyl ene
fibrillated fibers containing no reprocessed olefin materials. Fibers
shal |l have a specific gravity of 0.9, a mnimumtensile strength of 480 MPa

graded per manufacturer, and specifically manufactured to an opti mum
gradation for use as concrete secondary reinforcenent.

2.16 DRY SHAKE FLOOR TOPPI NG MATERI AL

Dry shake fl oor topping material shall be a prenixed ready-to-use dry
shake. It shall be proportioned, mxed and packaged at the factory, and
delivered to the jobsite in seal ed, npisture resistant bags, ready to
apply, finish and cure. The manufacturer of the dry shake naterial shal
have at | east 10 years experience in the manufacture of such material. Any
material froma manufacturer who nmakes any disclaimer of the materials
performance shall not be used.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenment, the followi ng shall be perfornmed.
Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK.
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign material. Equi pnent for
consolidating concrete shall be at the placing site and in proper working
order. Equipnment and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anbunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnment and
material shall be at the placing site to provi de w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
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to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenment of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drunmy rock, coating, debris, and

| oose, sem detached or unsound fragnments. Joints in rock shall be cleaned
to a satisfactory depth, as determ ned by the Contracting Officer, and to
firmrock on the sides. |Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi mately

hori zontal surfaces shall be covered, inmediately before the concrete is

pl aced, with a |layer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.1. 3 Excavat ed Surfaces in Lieu of Forns

Concrete for footings may be placed directly against the soil provided the
earth or rock has been carefully trinmred, is uniformand stable, and neets
t he conpaction requirenents of Section 02315EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed wi thout becom ng
contam nated by | oose material, and the outline of the concrete shall be
within the specified tol erances.

3.1.2 Previously Pl aced Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,

hi gh- pressure water jet, or other approved nmethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
net hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and nmake up at |east 10-percent of the surface area,

di stributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
l[ift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mediately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the 2.36 mm sieve. The topping concrete shall be deposited before
the grout coat has had time to stiffen

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be perforned at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa plus or mnus, 70 kPa, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenents of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
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shal |l be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renove accumul ated | ai tance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 20 MPa shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wet Sandbl asti ng

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed

t horoughly to renove all |oose nmaterials.

3.1.2.4 \aste D sposa

The net hod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
danmage t he environnment of the project area. The nmethod of disposal shal
be subject to approval.

3.1.2.5 Preparati on of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nmanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but without free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest wi dths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a m ni mum of
300 nm Torn, punctured, or damaged vapor barrier naterial shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches nmay be nade using |aps of at |east 300 nm
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not |less than 50 mm wi de and conpatible with the
menbrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier

In this case, the surface shall be choked with a light |ayer of sand, as
approved, before placing the vapor barrier. A 50 mm |ayer of conpacted,
cl ean concrete sand (fine aggregate) shall be placed on top of the vapor
barrier before placing concrete. Concrete placenent shall be controlled so
as to prevent danmmge to the vapor barrier, or any covering sand.

3.1. 4 Perineter Insulation
Perimeter insulation shall be installed at |ocations indicated. Adhesive

shal |l be used where insulation is applied to the interior surface of
foundati on walls and may be used for exterior application
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3.1.5 Enbedded |tens

Bef ore pl acement of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itenms shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbeddi ng of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenmporarily with readily renovable naterials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded nmetals within 300 mm of the surface of the concrete.
Tack wel di ng shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall be batched and m xed onsite, or close to onsite, and shal
conformto the foll owi ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be | ocated on site in the general area indicated
on the drawings . The batching, nmxing and pl aci ng system shall have a
capacity of at least 50 cubic neters per hour. The batching plant shal
conformto the requirenents of NRMCA CPMB 100 and as specified; however,
rating plates attached to batch plant equi pnment are not required.

3.2.1.2 Bat chi ng Equi prent

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A senmiautonmatic batching systemshall be provided with

i nterlocks such that the discharge device cannot be actuated until the

i ndicated naterial is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded i f batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent interningling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or
provided the smallest size is batched first, cunulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the same batcher
with cementitious material. |If both portland cement and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenent is batched first, except that silica funme shall always be
bat ched separately. Water nmay be neasured by wei ght or volune. Water
shal |l not be wei ghed or neasured cunul atively w th another ingredient.

Filling and discharging valves for the water nmetering or batching system
shall be so interlocked that the discharge val ve cannot be opened before
the filling valve is fully closed. Piping for water and for adm xtures

shall be free fromleaks and shall be properly valved to prevent backfl ow
or siphoning. Adm xtures shall be furnished as a liquid of suitable
concentration for easy control of dispensing. An adjustable, accurate,
nmechani cal device for measuring and di spensi ng each adm xture shall be
provi ded. Each adm xture di spenser shall be interlocked with the batching
and di schargi ng operation of the water so that each adnixture is separately
bat ched and individually discharged automatically in a nanner to obtain

uni formdistribution throughout the water as it is added to the batch in
the specified m xing period. Wen use of truck m xers makes this

requi renent inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to

i ntroduction in water and shall not be allowed to internmngle until in
contact with the cement. Adnixture dispensers shall have suitabl e devices

SECTI ON 03300 Page 22



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

to detect and indicate flow during di spensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all times. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates from each bin
or compartment, and for sanmpling and calibrating the dispensing of
cenentitious material, water, and admi xtures. Filling ports for
cenentitious materials bins or silos shall be clearly narked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirements of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test wei ghts and any ot her auxiliary equipnent required
for checking the operating performance of each scal e or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a CGovernnent inspector. The weighing equi prent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghing Equi prent

PERCENT OF REQUI RED

MATERI AL V\EI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volumetric Equi prent
For volunetric batching equi prent used for water and adm xtures, the
followi ng tol erances shall apply to the required volune of nmaterial being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Mbi sture Contr ol

The plant shall be capabl e of ready adjustment to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers

M xers shall be stationary mixers or truck mxers. Mxers shall be capable
of conmbining the materials into a uniformm xture and of discharging this
m xture wthout segregation. The mxers shall not be charged in excess of
t he capacity recommended by the nmanufacturer. The mxers shall be operated
at the drum or nixing bl ade speed designated by the manufacturer. The

m xers shall be mmintained in satisfactory operating condition, and the

m xer drums shall be kept free of hardened concrete. Should any nixer at
any time produce unsatisfactory results, its use shall be pronptly
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di scontinued until it is repaired.
3.2.1.7 Stationary M xers

Concrete plant nixers shall be drumtype nmixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shall be provided with an acceptable device to | ock the di scharge nechani sm
until the required nmixing tine has elapsed. The mxing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central -m xed concrete

3.2.1.8 Truck M xers

Truck m xers, the mixing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nmixer may be used either
for conplete mxing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions

at m xi ng speed and the nunber of revolutions at agitating speed. Wat er
shal |l not be added at the placing site unless specifically approved; and in
no case shall it exceed the specified wc. Any such water shall be

injected at the base of the m xer, not at the discharge end.
3.3 CONCRETE PRODUCTI ON, SMALL PRQIJECTS

Bat ch-type equi pnrent shall be used for produci ng concrete. Ready-m xed
concrete shall be batched, m xed, and transported in accordance with ASTM C
94, except as otherw se specified. Truck mixers, agitators, and
nonagitating transporting units shall conmply with NRMCA TWMB 100

Ready-m x plant equi prent and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each | oad
of ready-m xed concrete. Site-m xed concrete shall be produced in
accordance with ACI 301, and plant shall conformto NRMCA CPMB 100.

3.4 LI GHTWEI GHT AGGREGATE CONCRETE

In addition to the requirenents specified for normal weight concrete,

i ghtwei ght aggregate concrete shall conformto the followi ng. The

bat ching and ni xing cycle shall be as directed based on witten
recomendati ons fromthe aggregate supplier which the Contractor shal
furnish. Unless otherwi se directed, the m xer shall be charged with
approximately 2/3 of the total mxing water and all of the aggregate. This
shall be nmixed for at least 1-1/2 minutes in a stationary m xer or 15

revol utions at mxing speed in a truck nixer. The renmining ingredients
shal | then be added and m xing continued as specified for nornal weight
concrete. Lightwei ght aggregate concrete shall not be vibrated to the
extent that |arge particles of aggregate float to the surface. During
finishing, |lightweight aggregate concrete shall not be worked to the extent
that nortar is driven down and |ightwei ght coarse aggregate appears at the
surface. Lightweight aggregate concrete to be punped shall have a cenent
content of at |east 335 kg per cubic neter. A field trial run of

i ght wei ght aggregate concrete placenent and finishing shall be made in
accordance with ACI 213R

3.5 FI BER RElI NFORCED CONCRETE

Fi ber reinforced concrete shall conformto ASTM C 1116 and as fol | ows,
using the fibers specified in PART 2. A minimmof 0.9 kg of fibers per
cubic m of concrete shall be used. Fibers shall be added at the batch

pl ant . The services of a qualified technical representative shall be
provided to instruct the concrete supplier in proper batching and m xi ng of
materials to be provided.
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3.6 TRANSPORTI NG CONCRETE TO PRQIECT SITE

Concrete shall be transported to the placing site in truck mxers, or by
approved pumnpi ng equi pnent . Nonagitating equipment, other than punps,
shall not be used for transporting |ightweight aggregate concrete.

3.7 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from m xer or transporting unit to forns as

rapi dly as possible and within the tinme interval specified by nethods which
wi Il prevent segregation or |loss of ingredients using follow ng equi prent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.7.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at
least 5 tines the nom nal maxi mum size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square meters. The maxi mum di mensi on of

t he gate opening shall not be greater than twi ce the m ni mum di nensi on

The bucket gates shall be essentially grout tight when closed and nay be
manual |y, pneumatically, or hydraulically operated except that buckets
larger than 1.5 cubic meters shall not be manually operated. The design of
t he bucket shall provide neans for positive regulation of the amunt and
rate of deposit of concrete in each dunping position

3.7.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical -shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 ninutes.

3.7.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenents of ASTM
C 94. MNonagitating equipnent shall be used only for transporting

pl ant - m xed concrete over a snmooth road and when the hauling tinme is |ess
than 15 mnutes. Bodies of nonagitating equi pnent shall be snooth,

wat ertight, netal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.7.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pnment by
t he manufacturer nmay be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi prent will not be pernmitted for conveying concrete.

3.7.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive means,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 900 mm
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The belt speed shall be a mnimmof 90 neters per mnute and a maxi num of
225 neters per minute. |If concrete is to be placed through installed

hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.7.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 times the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 100 mm Al um num pi pe shall not be
used.

3.8 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever cones first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenmperature exceeds 30 degrees C, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 minutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to fornms in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shal |l be provided so that personnel and equi pnment are not
supported by in-place reinforcenent. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.8.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnment is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
layer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over col ums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the same tine as concrete for adjoining slabs.

3.8.2 Consol i dati on

| mredi ately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or |less. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vi brations per minute, an anplitude of at
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least 0.6 nmm and the head dianeter shall be appropriate for the
structural nenmber and the concrete nixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tines the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at [east 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formyvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 100 mm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. G ate tanpers ("jitterbugs") shall not be used.

3.8.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when placed
shall be not less than 10 degrees C nor nore than 25 degrees C. Heating
of the nmixing water or aggregates will be required to regulate the concrete
pl acing tenperature. Materials entering the nmixer shall be free fromice,
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494, Type C or E nay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.8.4 Hot Weat her Requirenents

VWhen the anmbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the mi xing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing tenperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenment when steel tenperatures are greater than 49 degrees C.
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Humi dity, Percent, Maxi mum Al | owabl e Concrete
During Time of Tenper at ure
Concrete Pl acenent Degr ees
Greater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.8.5 Prevention of Plastic Shrinkage Cracking
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During hot weather with | ow humidity, and particularly w th appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particul ar care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.8.6 Pl aci ng Concrete Underwat er

Concrete shall be deposited in water by a trem e or concrete punp. The

nmet hods and equi prent used shall be subject to approval. Concrete buckets
shal |l not be used for underwater placenment of concrete except to deliver
concrete to the tremie. The treme shall be watertight and sufficiently
large to permit a free flow of concrete. The concrete shall be deposited
so that it enters the nass of the previously placed concrete fromw thin

di splacing water with a m ni num di sturbance to the surface of the concrete.
The di scharge end of the punp Iine or trem e shaft shall be kept
continuously subrmerged in the concrete. The underwater seal at start of

pl aci ng shall not produce undue turbulence in the water. The trenie shaft
shal |l be kept full of concrete to a point well above the water surface.

Pl acenent shall proceed wi thout interruption until the concrete has been
brought to the required height. The trem e shall not be noved horizontally
during a placing operation, and a sufficient nunber of trem es shall be
provi ded so that the maxi mum horizontal flow of concrete will be limted to
5 m Concrete shall not be deposited in running water or in water with a
tenperature below 2 degrees C

3.8.7 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conpl ete consolidation of the concrete when
pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nom nal maxi mum size of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conpl ete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
temporarily crowded to one side during concrete placenent provided they are
returned to exact required |l ocation before concrete placenent and
consol i dati on are conpl et ed.

3.8.8 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conform ng to ASTM C 1017 is used or if a Type
F or G high range water reducing admixture is permtted to increase the
slunp, the concrete shall neet all requirenments of paragraph GENERAL

REQUI REMENTS in PART 1. Extreme care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Fini shing Unforned Surfaces. No rel axation of

requi renents to accomodate fl owable concrete will be permtted.
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3.9 JO NTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to mininize
the inmpact on the strength of the structure. |In general, such joints shal
be | ocated near the middl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. All reinforcenment shall be continued across joints; except
that reinforcenent or other fixed metal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 mm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
meter asphalt-saturated felt, extending for the full depth of the slab
The perimeters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and sealed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.9.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 18 neters. Concrete
shal | be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Where concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenments or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 25 nm square-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forns at
the construction joint. Concrete shall be placed to a point 25 nm above

t he underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
leveled off with a wood float, and all l|aitance shall be renpved. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.9.2 Contraction Joints in Slabs on G ade

Contraction joints shall be l|ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by use of rigid inserts inpressed in the concrete during

pl aci ng operations or sawing a continuous slot with a concrete saw.

Regardl ess of method used to produce the weakened plane, it shall be 1/4
the depth of the slab thickness and between 3 and 5 mm wi de. For saw cut
joints, cutting shall be tinmed properly with the set of the concrete.

SECTI ON 03300 Page 29



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Cutting shall be started as soon as the concrete has hardened sufficiently
to prevent ravelling of the edges of the saw cut. Cutting shall be
conpl et ed before shrinkage stresses becone sufficient to produce cracking.
Reservoir for joint sealant shall be fornmed as previously specified.

3.9.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.9.4 WAt er st ops

Wat erstops shall be installed in confornmance with the locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

3.9.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using naterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi mum alignnment tol erance
of 1 mmin 100 nm “"Structural" type deforned bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenent of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consoli dated.

3.10 FI NI SHI NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Finishing of fornmed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mxture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renpved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the forns thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp- Pack Mrrtar Repair. Defects whose surface dianmeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sane surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cement proportioned so that the fina

color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nmenber, will be rejected. Repairs shall be denponstrated to

be acceptable and free fromcracks or |oose or drummy areas at the

conpl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.10.1 Class A Finish and d ass B Finish
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Class Afinish is required in the follow ng areas, forned surfaces that

will be pernmanently exposed to view Cass Bfinish is required in the
followi ng areas, formed surfaces that will not be exposed or backfilled
against. Fins, ravelings, and | oose material shall be renoved, all surface
defects over 12 mm in diameter or nore than 12 mm deep, shall be repaired
and, except as otherw se indicated or as specified in Section 03100
STRUCTURAL CONCRETE FORMAORK, holes left by renoval of formties shall be
reaned and filled. Defects nore than 12 mm in dianeter shall be cut back
to sound concrete, but in all cases at |least 25 nm deep. The Contractor
shal | prepare a sanple panel for approval (as specified in PART 1) before
conmenci ng repair, showi ng that the surface texture and color match will be
attained. Metal tools shall not be used to finish repairs in Class A
surfaces.

3.10.2 Class C and d ass D Finish

Class Cfinish is required in the follow ng areas, forned surfaces that
wi Il have soil backfill placed against it. Cass Dfinishis required in
the follow ng areas, forned surfaces that will be permanently buried.

Fins, ravelings, and | oose nmaterial shall be renbved, and, except as

ot herwi se indicated or as specified in Section 03100 STRUCTURAL CONCRETE
FORMAORK, holes left by renoval of formties shall be reaned and fill ed.
Honeyconb and other defects nore than 12 mm deep or nmore than 50 mm in
di ameter shall be repaired. Defects nmore than 50 mm in dianmeter shall be
cut back to sound concrete, but in all cases at |east 25 nm deep

3.11 REPAI RS
3.11.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianeter but not over 100 mm shall be repaired by
t he danp-pack nortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t hor oughl y cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cement to 2 parts fine aggregate passing the 1.18 mm sieve,
and m ni mrum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but will

| eave the hands danp. Mortar shall be nixed and allowed to stand for 30 to
45 mnutes before use with rem xing performed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danmp-pack repairs shall be
nmoi st cured for at |east 48 hours.

3.11.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
Class A and B finishes, nore than 12 mm in dianeter and, for Class C and D
finishes, nore than 50 mm in diameter. Also included are any defects of
any ki nd whose depth is over 100 nm or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow.

3.11.2.1 Surface Application of Murtar Repair

Def ective concrete shall be renmoved, and renmoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will
not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renpbved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
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areas greater than 7800 square mm shall be outlined by saw cuts at |east 25
nm deep. Defective areas |ess than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill in lieu of sawing. Al saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renmove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danmp but not wet at the tinme of comencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nmortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be made using a stiff nortar
preshrunk by allowi ng the nmixed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-pl aced
nortar is used, the Contractor shall test each repair area for drunm ness
by firmtapping with a hammer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drumr ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as

approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the sanme nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mi st
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenment is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.11.2.2 Repair of Deep and Large Defects

Deep and | arge defects will be those that are nore than 150 nm deep and

al so have an average dianmeter at the surface nmore than 450 nm or that are
otherwi se so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and |large defects
shal | be repaired by procedures approved in advance including form ng and
pl aci ng speci al concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal
upward toward the side fromwhich concrete will be placed. The speci al

concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expanding adm xture nay be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full wi dth "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoid breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.11.3 Resi nous and Latex Material Repair

SECTI ON 03300 Page 32



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

In lieu of the portland cenent bonding coats specified above, an epoxy
resin or a |latex bonding agent nay be used.

3.12 FI NI SH NG UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein

3.12.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being

fini shed and of the base on which concrete will be placed shall be not |ess
than 10 degrees C. In hot weather all requirements of paragraphs Hot

Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
net. Unfornmed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
speci fied bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unl ess otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shall
not be used for any surfaces. The dusting of surfaces with dry cenment or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regul ar intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.12.2 Rough Sl ab Finish

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as foll ows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs i mediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side fornms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to fornms or screed rails.

Forms and screed rails shall be set true to |ine and grade. "Wt screeds"”
shal | not be used.

3.12.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed i medi ately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll
withstand a man's weight without inprint of nore than 6 nm and the water
sheen has di sappeared, it shall be floated to a true and even plane free of
ridges. Floating shall be perfornmed by use of suitable hand floats or
power driven equipnent. Sufficient pressure shall be used on the floats to
bring a filmof mpisture to the surface. Hand floats shall be nade of
wood, magnesium or alum num Lightweight concrete or concrete that
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exhibits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.12.4 Trowel ed Finish

The followi ng areas all building slabs shall be given a trowel finish.
After floating is conplete and after the surface noi sture has di sappeared,
unformed surfaces shall be steel-troweled to a snooth, even, dense finish,
free frombl em shes including trowel marks. In |lieu of hand finishing, an
approved power finishing nachine nay be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been trowel ed 3
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall imediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel will produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniformin texture and appearance. The
concrete mxture used for trowel ed finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cenmentitious material and
fine sand) to finish properly.

3.12.5 Superflat Finish

None of the building slabs shall be constructed as superflat floors.
Extrene care shall be taken to neet specified tolerances. |If necessary,
speci al heavy duty, |aser guided machines built especially for this work
shal | be used and shall have experienced, factory-trained operators.

Fi ni shi ng operations shall include use of |ong-handled 3 neter "highway
type" cutting straightedges plus any other tools necessary to neet the
surface tol erance requirenents.

3.12.6 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

3.12.6. 1 Br ooned

Al'l permanently exposed slab surfaces on the exterior of the building shal
be given a brooned finish. After floating, the surface shall be lightly
steel troweled, and then carefully scored by pulling a coarse fiber
push-type broom across the surface. Broom ng shall be transverse to
traffic or at right angles to the slope of the slab. After the end of the
curing period, the surface shall be vigorously brooned with a coarse fi ber
broomto renmove all |oose or seni-detached particles.

3.12.6.2 Abr asi ve Aggregate

Areas as indicated on the drawi ngs shall be given an abrasive aggregate
finish. The concrete surface shall be given a float finish. Abrasive
aggregate shall then immediately be uniformy sprinkled over the floated
surface at a total rate of not |less than 1.25 kg per square neter spread
in two applications at right angles to each other. The surface shall then
be troweled to a snooth, even finish that is uniformin texture and
appearance and free from bl eni shes including trowels marks. |nmediately
after curing, cenent paste and | aitance covering the abrasive aggregate
shal |l be renoved by steel brushing, rubbing with abrasive stone, or

sandbl asting to expose the abrasive particles.

3.12. 7 Dry Shake Finish

SECTI ON 03300 Page 34



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Areas as indicated on the drawi ngs shall be constructed with a dry shake
finish. Dry shake fl oor arnoring topping shall be used to surface the
floor. The base slab shall be constructed and the dry shake nateri al
applied in accordance with the manufacturer's witten instructions, which
shal |l be furnished by the Contractor. The dry shake material shall be
applied in a tw-stage application. Total application shall be at the rate
recommended by the manufacturer but at a rate not less than 7.5 kg per
square nmeter. The first application shall be at the rate of two-thirds of
the total and shall be applied immediately followi ng floating of tota
area. The dry shake material shall first be applied to the floated
concrete adjacent to forms, entryways, colums, and walls where noisture
will be lost first. Dry shake material shall be distributed evenly using
an approved nechani cal spreader. The material shall not be hand thrown on
the surface. Finishing nmachines with float shoes shall be used as soon as
dry shake has absorbed npisture (indicated by darkeni ng of surface);
floating shall be done just sufficiently to bring noisture from base sl ab
t hrough the shake. Imediately following floating of the first shake, the
remai ning one-third of the total specified shake shall be applied in the
same manner and machine fl oated. Surface shall be further conpacted by a
third nechanical floating if tinme and setting characteristics will allow
At no time shall water be added to the surface. As surface further
stiffens, indicated by |oss of sheen, it shall be hand or nechanically
troweled with blades relatively flat. Al marks and pi nhol es shall be
renoved in the final raised trowel operation. Floors finished with dry
shake material shall be cured using a curing compound reconmended by the
manuf acturer of the dry shake material. Menbrane curing conpound shall be
applied i mediately after the fl oor surface has hardened sufficiently so
surface will not be marred by the application. Conpound shall be applied
uniformy over the entire surface at a coverage which will provide noisture
retention in excess of the requirenents of ASTM C 309. When dry, the
coating shall be protected from droppings of plaster, paint, dirt, and

ot her debris by a covering of scuffproof, non-staining building paper

Fl oor shall remain covered and be kept free of traffic and | oads for at

| east 10 days after conpletion. Adequate provision shall be nmade for

mai nt ai ni ng the concrete tenperature at 10 degrees C or above during the
curing period. The curing conmpound shall remain in place for not |ess than
30 days. The curing conmpound shall be renpbved by a manufacturer
recommended nethod prior to turning the facility over to the Governnent.

3.12.8 Heavy Duty Fl oors

Areas as indicated on the drawi ngs shall have heavy duty floors constructed
as follows:

3.12.8.1 Cener a

Heavy duty floor shall be constructed by placing a heavy duty bonded
toppi ng on a base slab which has had a rough slab finish left 50 mm bel ow
final grade. Concrete in the base slab shall be thoroughly hardened but
not nmore than 30 hours old. The tenperature of the fresh concrete topping
shall not vary nore than 5 degrees C plus or minus fromthe tenperature of
the base slab. The anmbient tenperature of the space adjacent to the
concrete placenent and of the base slab shall be between 10 and 30 degrees
C

3.12.8.2 Preparati on of Base Slab

The base slab shall be kept continuously danp until topping is placed. The
surface of the base slab shall be thoroughly cleaned with an air-water jet

i medi ately before placing the topping. A thin coat of neat cement grout
of about the consistency of thick creamshall be thoroughly scrubbed into

t he existing surface i nmedi ately ahead of the overlay placing. At the tine
the neat cenent grout is placed, the existing concrete surface shall be
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danp but shall have no free water present. The overlay concrete shall be
deposited before the grout coat has had tinme to stiffen

3.12.8.3 Pl aci ng and Fi ni shing

Concrete shall be placed, as nearly as practicable in final position, in a
uni formlayer. The overlay shall be placed and screeded slightly above the
required finished grade, conpacted by rolling with rollers weighing not
less than 4.5 kg per linear 25 mm of roller width or by approved tanping
equi prent and finish screeded to established grade. Gid type tanpers
shall not be used. The concrete, while still green but sufficiently
hardened to bear a person's weight w thout deep inprint, shall be floated
to a true even plane with no coarse aggregate visible. Floating shall be
performed with an approved di sc-type nechanical float which has integra

i mpact nechanism The surface of the overlay shall then be |eft

undi sturbed until the concrete has hardened enough to prevent excess fines
frombeing worked to the top. Joints shall be formed to match those in the
base sl ab.

3.12.8. 4 Curing and Protection

Concrete shall be mamintained in a noist condition and shall be protected
agai nst rapid tenperature change, mechanical injury, and injury fromrain
or flowing water, for a curing period of not |less than 10 days. Concrete
shall be maintained in a nmoist condition at tenperatures above 10 and bel ow
30 degrees C throughout the specified curing period. Concrete shall be
protected froma tenperature change greater than 3 degrees C per hour and
fromrapid drying for the first 24 hours follow ng the renoval of
tenmperature protection. Curing activities shall begin as soon as free

wat er has di sappeared fromthe concrete surface after placing and
finishing. Curing shall be mpoist curing acconplished by the follow ng

nmet hod. Surfaces shall be covered with a double |ayer of burlap, wetted
bef ore placi ng, and overl apped at | east 150 nm Burlap shall be kept
continually wet and in intimte contact with the surface. Burlap shall be
kept covered with a polyethyl ene sheeting at least 0.1 mmthick. All
traffic shall be kept fromthe floor during the curing period and heavy
traffic shall be kept off till 28-day age

3.12.9 Two- Cour se Fl oor Construction

Areas as indicated on the drawi ngs shall have floors constructed with

t wo- course construction. Two-course floor shall be constructed by placing
a bonded topping on the thoroughly hardened concrete base slab which has
been left with a rough slab finish left 50 mm below final grade as shown
on the drawi ngs. Topping shall be applied at an approved tine late in the
contract period. The floor topping mxture shall have a specified
conpressive strength of 34.5 MPa at 28 days, a 50 nm maxi num slunp, 12.5
nmm maxi mum si ze coarse aggregate, and shall be proportioned to obtain
required finishability. The surface of the base slab shall be thoroughly
cl eaned by sandbl asting or high-pressure waterjet inmediately before

pl aci ng topping. The tenperature of the fresh concrete topping shall not
vary nore than 5 degrees C plus or minus fromthe tenperature of the base
slab. The anmbient tenperature of the space adjacent to the concrete

pl acenent and of the base slab shall be between 10 and 30 degrees C. The
base slab shall be kept continuously wet for the first 12 hours during the
24 hour period imediately prior to placing the finished floor. After al
free water has evaporated or has been renpved fromthe surface, a grout
shal |l be scrubbed in. The grout shall be a 1:1 nixture of portland cenent
and sand passing the 2.36 mm sieve mxed to a creanlike consistency. The
grout shall be scrubbed into the surface just ahead of the concrete topping
pl aci ng operation. Wile the grout is still danp, the top course shall be
spread and screeded and darbied or bull floated. Wen the surface noisture
has di sappeared, the surface shall then be floated with disc-type power
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float with integral inmpact nechanismfollowed by a mnimum of two power
trowelings. Trowel marks |left by the nachine shall be renpoved by a final
hard steel troweling by hand. Joints shall be fornmed to natch those in the
base sl ab. Concrete shall be maintained in a noist condition and shall be
protected agai nst rapid tenperature change, nechanical injury, and injury
fromrain or water, for a curing period of not less than 10 days. Concrete
shall be maintained in a nmoist condition at tenperatures above 10 and bel ow
30 degrees F throughout the specified curing period. Concrete shall be
protected froma tenperature change greater than 3 degrees C per hour and
fromrapid drying for the first 24 hours follow ng the renoval of
tenmperature protection. Curing activities shall be started inmediately as
soon as free water has di sappeared fromthe surface of the concrete after

pl aci ng and finishing. Curing shall be npist curing acconplished by the
following nethod. Surfaces shall be covered with a double [ ayer of burlap
wetted before placing, and overl apped at |east 150 mm Burlap shall be
kept continually wet and in intinmate contact with the surface. Burlap
shal | be kept covered with a polyethyl ene sheeting at least 0.1 nm thick
Al traffic shall be kept fromthe topping during the curing period.

3.13 FLOOR HARDENER

Al'l exposed concrete floors shall be treated with floor hardener. Fl oor
hardener shall be applied after the concrete has been cured and then air
dried for 14 days. Three coats shall be applied, each the day after the
precedi ng coat was applied. For the first application, 0.5 kg of the

sil ocofl uoride shall be dissolved in 4 liters of water. For subsequent
applications, the solution shall be 1.0 kg of silicofluoride to each 4
liters of water. Floor should be nopped with clear water shortly after
the preceding application has dried to remove encrusted salts. Proprietary
hardeners shall be applied in accordance with the manufacturer's
instructions. During application, area should be well ventil ated.
Precautions shall be taken when applying silicofluorides due to the
toxicity of the salts. Any conpound that contacts glass or al um num shoul d
be i mediately renmoved with clear water

3.14 EXTERI OR SLAB AND RELATED | TEMS
3.14.1 Pavement s

Paverments shall be constructed where shown on the drawi ngs. After forns
are set and underlying material prepared as specified, the concrete shal

be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the paverment will be at the
required elevation. The entire surface shall be tanmped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forms and spanni ng but not touching the concrete. |f necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score nmarks in the pavenent surface shall be elimnated by neans of

| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 m in

l ength and shall be operated fromthe sides of the pavenent and from

bri dges. A straightedge operated fromthe side of the paverment shall be
equi pped with a handle 1 m I|onger than one-half the width of the pavenent.
The surface shall then be tested for trueness with a 3.75 straightedge
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held in successive positions parallel and at right angles to the center
line of the pavenent, and the whol e area covered as necessary to detect
variations. The straightedge shall be advanced al ong the pavenent in
successi ve stages of not nore than one-half the I ength of the straightedge.
Depressions shall be imediately filled with freshly m xed concrete,
struck of f, consolidated, and refinished. Projections above the required
el evation shall also be struck off and refinished. The straightedge
testing and finishing shall continue until the entire surface of the
concrete is true. Before the surface sheen has di sappeared and well before
t he concrete becones nonplastic, the surface of the pavenent shall be given
a nonslip sandy surface texture by use of a burlap drag. A strip of clean
wet burlap from1.0 to 1.5 m wide and 0.7 m |onger than the pavenent
wi dth shall be carefully pulled across the surface. Edges and joints shal
be rounded with an edger having a radius of 3 nm Curing shall be as
speci fi ed.

3.14.2 Si dewal ks

Concrete shall be 100 mm mininumthickness. Contraction joints shall be
provided at 1.75 m spaces unless otherwi se indicated. Contraction joints
shall be cut 25 mm deep with a jointing tool after the surface has been
finished. Transverse expansion joints 12 mm thick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1 mmper 50 nm shall be provided, unless

ot herwi se indicated. Variations in cross section shall be linmted to 1 mm
per 250 mMm

3.14. 3 Curbs and Gutters

Concrete shall be formed, placed, and finished by hand using a properly
shaped "mul e" or constructed using a slipformmachi ne specially designed
for this work. Contraction joints shall be cut 75 mm deep with a jointing
tool after the surface has been finished. Expansion joints (12 mm wi de)
shal | be provided at 35 m maxi mum spaci ng unl ess ot herw se i ndi cated.
Exposed surfaces shall be finished using a stiff bristled brush.

3.14. 4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nmonolithically or waterstops and keys,
shal | be provided as approved.

3.15 CURI NG AND PROTECTI ON
3.15.1 Cener a

Concrete shall be cured by an approved nmethod for the period of tine given
bel ow

Concrete with Type |11l cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenment, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, nechanica
injury and danage fromrain and flowing water for the duration of the
curing period. Air and fornms in contact with concrete shall be naintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenmperature above 0 degrees C for the remminder of the specified curing
peri od. Exhaust fumes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnrent needed for
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adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permitted by paragraph Menbrane Form ng Curing Conpounds,
nmoi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog m sting
during finishing, followed i nmediately by continuous nmoist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.15.2 Moi st Curi ng

Concrete to be noist-cured shall be naintai ned continuously wet for the
entire curing period, commencing inmediately after finishing. |f water or
curing naterials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
VWhen wooden forms are left in place during curing, they shall be kept wet

at all tines. |If steel forms are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.15.3 Menbr ane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in the
followi ng areas, areas that will not receive any additional floor covering.
Concrete in the foll ow ng areas Menbrane curing shall not be used on
surfaces that are to receive any subsequent treatnment dependi ng on adhesion
or bonding to the concrete, including surfaces to which a snooth finish is
to be applied or other concrete to be bonded. However, a styrene acrylate
or chlorinated rubber conmpound neeting ASTM C 309, C ass B requirenents,
may be used for surfaces which are to be painted or are to receive
bi t um nous roofing or waterproofing, or floors that are to receive adhesive
applications of resilient flooring. The curing compound sel ected shall be
conpati ble with any subsequent paint, roofing, waterproofing or flooring
speci fied. Menbrane curing conpound shall not be used on surfaces that are
mai ntai ned at curing tenperatures with free steam Curing conmpound shal
be applied to formed surfaces inmediately after the forns are renoved and
prior to any patching or other surface treatnent except the cleaning of
| oose sand, nortar, and debris fromthe surface. Al surfaces shall be
t horoughly noistened with water. Curing conpound shall be applied to slab
surfaces as soon as the bl eeding water has di sappeared, with the tops of
joints being tenporarily sealed to prevent entry of the conpound and to
prevent noisture loss during the curing period. The curing conpound shal
be applied in a two-coat continuous operation by approved notorized
power - sprayi ng equi pment operating at a mni num pressure of 500 kPa, at a
uni form coverage of not nore than 10 cubic meters per L for each coat, and
t he second coat shall be applied perpendicular to the first coat. Concrete
surfaces which have been subjected to rainfall within 3 hours after curing
conpound has been applied shall be resprayed by the nethod and at the
coverage specified. Surfaces on which clear compound is used shall be
shaded fromdirect rays of the sun for the first 3 days. Surfaces coated
wi th curing conmpound shall be kept free of foot and vehicular traffic, and
from ot her sources of abrasion and contam nation during the curing period.
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3.15.4 | mper vi ous Sheeti ng

The foll owi ng concrete surfaces nmay be cured using inpervious sheets: all
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. |I|npervious-sheet curing shall only be used on
hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly
wetted and be conpletely covered with the sheeting. Sheeting shall be at
| east 450 nm wi der than the concrete surface to be covered. Covering
shall be laid with |ight-colored side up. Covering shall be | apped not
| ess than 300 mMmm and securely wei ghted down or shall be | apped not |ess
than 100 nm and taped to forma conti nuous cover with conpletely cl osed
joints. The sheet shall be weighted to prevent displacement so that it
remains in contact with the concrete during the specified | ength of curing.
Coverings shall be folded down over exposed edges of slabs and secured by
approved neans. Sheets shall be imediately repaired or replaced if tears
or hol es appear during the curing period.

3.15.5 Pondi ng or | mrersion

Concrete shall be continually inmmersed throughout the curing period. Water
shall not be nmore than 10 degrees C |ess than the tenperature of the
concrete.

3.15.6 Col d Weat her Curing and Protection

When the daily anbient |low tenperature is |ess than O degrees C the
tenperature of the concrete shall be maintained above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable

t enperature measuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 50 mm inside the surface of
the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.16 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nmenbers, and nmachi nery and equi pnent base

pl ates shall be set to the proper line and el evation w th danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nmortar or grout shall be approximately 1/24 the width of the plate, but not
| ess than 20 nm Concrete and netal surfaces in contact with grout shal

be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of l|aitance when grout is placed. Nonshrink
grout shall be used for base plates.

3.16.1 Danp- Pack Beddi ng Mort ar

Danp- pack bedding nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranming with
a bar or rod until it is conpletely filled.

3.16.2 Nonshri nk G out
Nonshrink grout shall be a ready-m xed material requiring only the addition
of water. \Water content shall be the minimumthat will provide a flowable

m xture and conpletely fill the space to be grouted wi thout segregation
bl eedi ng, or reduction of strength.

SECTI ON 03300 Page 40



Ft

Hood FY02 PN 37102 Command And Control Facilities, Ph |l &Il FHCC2

ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

3.

3.

16.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the naterial manufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renpved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other means to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenment shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C until after setting.

.16.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25
mm and i mediately covered with a parge coat of nortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nmortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply with

par agr aph CURI NG AND PROTECTI ON

.17 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. When, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenment shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. Materials may be subjected to check testing by the Governnment from
sanpl es obtai ned at the nmanufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at |east once per
week thereafter for conformance with ASTM C 1077.

17,1 Grading and Corrective Action

L17.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the npbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmpunt passing on any sieve is outside the
specification limts, the fine aggregate shall be imredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be
stopped, and inmedi ate steps taken to correct the grading.

17.1.2 Coar se Aggregate
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At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken may be
sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be i medi ately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification linmts, the
operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.17.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer.

3.17.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane tinme, the Contractor
shal |l test and ensure that the devices for dispensing adnm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.17. 4 Bat ch- Pl ant Contr ol

The neasurenent of concrete materials including cenentitious materials,
each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate wei ghts and anmobunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, anobunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter, amount of water as free noisture in each
size of aggregate, and the batch aggregate and water wei ghts per cubic
neter for each class of concrete batched during each day's plant operation

3.17.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least two tests for air
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content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Governnment inspector. Tests shall be made in
accordance with ASTM C 231 for normal weight concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to

t he Governnent and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action limt, a second test
shal | imrediately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnment. An upper warning linmt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average |ine, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning linmt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the

m xer, however, the Contractor is responsible for delivering the
concrete to the placenment site at the stipulated air content. If
the Contractor's materials or transportation nethods cause air
content | oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the mxer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the control
chart for percent air reach either warning limt, an adjustnent
shal |l inmediately be made in the ampunt of air-entraining
adm xture batched. As soon as practical after each adjustnment,
anot her test shall be made to verify the result of the adjustment.

VWenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunp tests
shal |l be nade on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete nixture produced during each
8- hour or less period of concrete production each day. Al so,
additional tests shall be nmade when excessive variation in
workability is reported by the placing foreman or Gover nnment
i nspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal |l be submtted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunmp test reaches or goes beyond
either the upper or lower action |limt, a second test shal
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i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for deternining need for any renedial action. Linmts shall be set
on separate control charts for slunmp for each type of mixture.

The upper warning limt shall be set at 12.5 nm bel ow t he maxi mum
al | owabl e sl unmp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt [ine and | ower action
limt line shall be set at the maxi mum and mi ni mum al | owabl e

sl unps, respectively, as specified in the same paragraph. The
range between each consecutive slunmp test for each type of m xture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mm Sanples for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipulated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenment, correlation
sanmpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunmp at the mixer controlled as

di rected.

d. Slunp Corrective Action. Wenever points on the control charts
for slump reach the upper warning limt, an adjustment shal
i medi ately be made in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w ¢
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
ower action I[imt, no further concrete shall be delivered to the
placing site until proper adjustments have been made. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnent. Whenever two consecutive
i ndi vidual slunp tests, nmade during a period when there was no
adj ustment of batch weights, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall imrediately be halted, and the Contractor shal
t ake appropriate steps to bring the slunmp under control
Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenmperature of the concrete shall be neasured
when conpressive strength speci nens are fabricated. Measurenent
shall be in accordance with ASTM C 1064/ C 1064M The tenperature
shall be reported along with the conpressive strength data.

f. Strength Specinens. At |east one set of test specinmens shall be
made, for conpressive or flexural strength as appropriate, on each
di fferent concrete mxture placed during the day for each 380
cubic meters or portion thereof of that concrete m xture placed
each day. Additional sets of test specinmens shall be nade, as
directed by the Contracting Oficer, when the nixture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting Oficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased nmanner. A set of test
speci mens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
specimens, two to be tested at 7 days and two at 28 days. Test
speci mens shall be nolded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39 for test cylinders and
ASTM C 78 for test beams. Results of all strength tests shall be
reported inmediately to the Contracting Officer. Quality control
charts shall be kept for individual strength "tests", ("test" as

SECTI ON 03300 Page 44



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

defined in paragraph Strength Requirements in PART 1) npving
average of last 3 "tests" for strength, and novi ng average for
range for the last 3 "tests" for each mixture. The charts shal
be simlar to those found in ACl 214. 3R

3.17.6 I nspection Before Placing

Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tine prior to each concrete
pl acenent in order to certify to the Contracting Officer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.17. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall detern ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tinme of
pl acenent, volune placed, and nmethod of placenent. The placing forenan
shall not permit batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |If any batch of concrete fails to
neet the tenperature requirenents, inmedi ate steps shall be taken to

i mprove tenperature controls.

3.17.8 Vi brators

The frequency and anplitude of each vibrator shall be deternmined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachoneter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determned with the
head vibrating in air. Two neasurenments shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anmplitude results shall be reported in witing. Any vibrator not
neeting the requirements of paragraph Consolidation, shall be imediately
renoved from service and repaired or replaced.

3.17.9 Curing I nspection

a. Mist Curing Inspections. At |east once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to mpist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, imrediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing compound shall be applied
until the Contractor has verified that the compound is properly
nm xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
neasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
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Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |aps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronmptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.17.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shall be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.17.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic meters of concrete placed, whichever results
in the shortest tine interval, uniformty of concrete m xing shal
be determi ned in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
sati sfactory performance is found in one truck mxer, the
performance of m xers of substantially the sane design and
condition of the bl ades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirements, either the mxing time shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adj ustnents shall be nmade to the nixer until conpliance is
achi eved.

3.17.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenents do not relieve the Contractor of the
obligation to report certain failures imediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examine all contractor quality control records.

-- End of Section --
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SECTI ON 04200
MASONRY
07/ 92
AMENDMVENT 0001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACl | NTERNATI ONAL (ACl)
ACl SP- 66 (1994) ACI Detailing Manua
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Stee
Bars for Concrete Reinforcement

ASTM C 62 (1997a) Building Brick (Solid Masonry
Units Made from Cl ay or Shale)

ASTM C 67 (1998a) Sanpling and Testing Brick and
Structural Clay Tile

ASTM C 90 (1998) Loadbearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cenent

ASTM C 129 (1997) Nonl oadbeari ng Concrete Masonry
Units

ASTM C 140 (1998b) Sanpling and Testing Concrete
Masonry Units

ASTM C 216 (1998) Facing Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 476 (1998) Grout for Msonry

ASTM C 494 (1998) Chenical Adnixtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Therna
I nsul ati on
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ASTM C 641 (1982; R 1991) Staining Materials in
Li ght wei ght Concr et e Aggregates

ASTM C 652 (1997) Hollow Brick (Holl ow Masonry Units
Made From Cl ay or Shal e)

ASTM C 780 (1996) Preconstruction and Construction
Eval uation of Murtars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (1989a; R 1998) Sanpling and Testing G out
ASTM C 1072 (1998) Measurenent of Masonry Fl exural
Bond Strength
ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board
ASTM D 2000 (1998c) Rubber Products in Autonotive
Appl i cati ons
ASTM D 2240 (1997el ) Rubber Property - Duroneter
Har dness
ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polyner and
Copol ymer Mol di ng and Extrusion Conmpounds
ASTM E 119 (1998) Fire Tests of Building Construction
and Materials
ASTM E 447 (1992b) Conpressive Strength of Masonry
Pri sms

1.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Masonry Work; G RE

Drawi ngs including plans, elevations, and details of wal
reinforcement; details of reinforcing bars at corners and wal
i ntersections; offsets; tops, bottonms, and ends of walls; control
and expansion joints; and wall openings. Bar splice |ocations
shal | be shown. If the Contractor opts to furnish inch-pound
CMUJ products, drawi ngs showi ng el evation of walls exposed to view
and indicating the location of all cut CMJ products shall be
submtted for approval. Bent bars shall be identified on a
bendi ng di agram and shall be referenced and | ocated on the
drawi ngs. Wall dinmensions, bar clearances, and wall openings
greater than one nmasonry unit in area shall be shown. No approval

will be given to the shop drawi ngs until the Contractor certifies
that all openings, including those for mechanical and el ectrical
service, are shown. |[|f, during construction, additional masonry

openi ngs are required, the approved shop draw ngs shall be
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resubnmitted with the additional openings shown along with the
proposed changes. Location of these additional openings shall be
clearly highlighted. The mninumscale for wall elevations shall
be 1 to 50. Rei nf orcement bending details shall conformto the
requi renents of AClI SP-66.

SD- 03 Product Data

Clay or Shale Brick; G RE

Insulation; G RE

Manuf acturer's descriptive data.
Col d Weather Installation; G RE
Col d weat her construction procedures.
SD- 04 Sanpl es

Concrete Masonry Units (CMJ); G RE

Clay or Shale Brick; G RE

Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture.

Anchors, Ties, and Bar Positioners; G RE

Two of each type used.

Expansi on-Joint Materials; G RE
One pi ece of each type used.

Joint Reinforcenent; G RE

One pi ece of each type used, including corner and wall
i ntersection pieces, showing at |east two cross wires.

Insulation; G RE
One piece of board type insulation, not |ess than 400 nm by 600
nm in size, containing the |abel indicating the rated perneance
and R-val ues.
Portabl e Panel; G RE
One panel of clay or shale brick, 600 nmby 600 mm containing
approxi mately 24 brick facings to establish range of col or and
t exture.
SD-06 Test Reports
Ef fl orescence Test; G RE

Field Testing of Mrtar; G RE
Field Testing of Gout; GRE
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Prismtests; G RE
Masonry Cenent; G RE
Fire-rated CMJ, G RE

Test reports from an approved i ndependent |aboratory. Test
reports on a previously tested material shall be certified as the
same as that proposed for use in this project.

SD-07 Certificates
Cl ay or Shale Brick;
Concrete Masonry Units (CWJ);

Control Joint Keys;

Anchors, Ties, and Bar Positioners;
Expansi on-Joi nt Materi al s;

Joi nt Rei nf orcenent;

Rei nforcing Steel Bars and Rods;
Masonry Cenent;

Mortar Col ori ng;

I nsul ati on;

Precast Concrete |tens;

Mortar Adm xt ures;

G out Adm xtures;

Certificates of compliance stating that the materials neet the
speci fied requirenents.

I nsul ati on;

Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered materi al
and showi ng an estimated percent of such recovered nateri al

1.3 SAMPLE NMASONRY PANELS

After material sanples are approved and prior to starting nmasonry work,
sanmpl e masonry panels shall be constructed for each type and col or of

masonry required. At least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting Oficer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed.

1.3.1 Confi guration

Panel s shall be L-shaped or otherwi se configured to represent all of the
wal | el enents. Panels shall be of the size necessary to denponstrate the
acceptabl e I evel of workmanship for each type of masonry represented on the
project. The mininumsize of a straight panel or a | eg of an L-shaped
panel shall be 2.5 m by 1.2

1.3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's nethod for nmortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beanms, and lintels;

posi tioning, securing, and |lapping of reinforcing steel; positioning and
| appi ng of joint reinforcenent (including prefabricated corners); and

cl eani ng of nasonry work shall be denponstrated during the construction of
the panels. |Installation or application procedures for anchors, wall ties,
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CMJ control joints, brick expansion joints, insulation, flashing, brick
sol dier, row | ock courses and weep hol es shall be shown in the sanple
panel s. The panels shall contain a nmasonry bonded corner that includes a
bond beam corner. Panels shall show parging . Panels that represent
rei nforced masonry shall contain a 600 nm by 600 nm opening placed at
| east 600 nm above the panel base and 600 mm away fromall free edges,
corners, and control joints. Required reinforcing shall be provided around
this opening as well as at wall corners and control joints.

1.3.3 Constructi on Met hod

VWere anchored veneer walls are required, the Contractor shall denonstrate
and receive approval for the method of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
provi sions shall be denmonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di mensi ons shown on
the drawi ngs. Were masonry is to be grouted, the Contractor shal

denonstrate and receive approval on the nethod that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beans, lintels, and collar joints using the requirenents specified herein

If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sanple panels. Panels shall be built on a properly designed
concrete foundation.

1.3.4 Usage

The conpl eted panels shall be used as the standard of worknmanship for the
type of masonry represented. Masonry work shall not comence until the
sanmpl e panel for that type of masonry construction has been conpl eted and
approved. Panels shall be protected fromthe weat her and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renoved
fromthe construction site.

1.4 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating nateri al

1.4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl emrent weat her
and shall conformto the noisture content as specified in ASTM C 90when
delivered to the jobsite. In addition, glass block units and prefaced
concrete units shall be stored with their finish surfaces covered.
Prefabricated lintels shall be narked on top sides to show either the
lintel schedul e nunber or the nunmber and size of top and bottom bars.

1.4.2 Rei nf orcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose mll scale and rust.

1.4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cementitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a nanner
that will prevent the inclusion of foreign naterials and danage by water or
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danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

1.5 SPECI AL | NSPECTI ON

A qualified masonry inspector approved by the Contracting Oficer shal
performinspection of the masonry work. M nimum qualifications for the
masonry inspector shall be 5 years of reinforced nasonry inspection

experi ence or acceptance by a State, municipality, or other governnental
body having a program of exam ning and certifying inspectors for reinforced
masonry construction. The masonry inspector shall be present during
preparati on of masonry prisnms, sanpling and placing of masonry units,

pl acenent of reinforcement (including placement of dowels in footings and
foundati on wal I s), inspection of grout space, imediately prior to closing
of cleanouts, and during grouting operations. The nasonry inspector shal
assure Contractor conpliance with the drawi ngs and specifications. The
masonry inspector shall keep a conplete record of all inspections and shal
submt daily witten reports to the Quality Control Supervisory
Representative reporting the quality of masonry construction

PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS

The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with
Contracting O ficer's approval. The Contractor has the option to use
either hard netric or substitute inch-pound (soft-metric) CWMJ products. |f
the Contractor decides to substitute inch-pound CMJ products, the follow ng
addi ti onal requirements shall be net:

a. The netric dinensions indicated on the drawi ngs shall not be
altered to accommopdat e i nch-pound CMJ products either horizontally
or vertically. The 100 mm buil di ng nodul e shall be maintai ned,
except for the CMJ products thensel ves.

b. Mortar joint widths shall be maintained as specified.

c. Rebars shall not be cut, bent or elimnated to fit into the
i nch-pound CMJ products nodul e.

d. Brick and inch-pound CMJ products shall not be reduced in size
by nmore than one-third (1/3) in height and one-half (1/2) in
length. Cut CMJ products shall not be l|ocated at ends of walls,
corners, and other openings.

e. Cut, exposed brick and CMJ products shall be held to a m ni mum
and | ocated where they woul d have the | east inmpact on the
architectural aesthetic goals of the facility.

f. Oher building components, built into the CMJ products, such
as wi ndow franes, door franmes, |ouvers, grilles, fire danpers,
etc., that are required to be netric, shall remain netric.

g. Additional netric guidance shall conformto Section 01415
METRI C MEASUREMENTS.

2.2 CLAY OR SHALE BRI CK
Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanple. Gade SWshall be used for brick in

contact with earth or grade and for the first six exterior courses above
grade. Grade SWor MANshall be used in other brickwrk. Brick shall be

SECTI ON 04200 Page 6



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

tested for efflorescence. Clay or shale brick units shall be delivered
factory-bl ended to provide a uniform appearance and col or range in the
conpl eted wal | .

2.2.1 Solid Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 62. Brick size shall be
nodul ar and the nominal size of the brick used shall be 66.7 mm thick, 100
mnm wide, and 200 nm long. M nimum conpressive strength of the brick
shall be 17.5 MPa

2.2.2 Hol | ow Cl ay or Shale Brick

Hol | ow clay or shale brick shall conformto ASTM C 652, Type HBS . Brick
size shall be nodul ar and the nominal size of the brick used shall be 66.7
mm thick, 100 mm ( wi de, and 200 mm ( long. \Where vertica

rei nforcement is shown in hollow brick, the mninmmcell dinmension shall be
64 mMm (2-1/2 inches) and the units shall be designed to provide precise
vertical alignment of the cells. M nimum conpressive strength of the brick
shall be 17.5 MPa (2500 psi).

2.3 CONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete masonry units shall conformto ASTM C 90, Type |
Cenent shall have a |ow al kali content and be of one brand.

2.3.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the foll ow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

2.3.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. |n exposed interior nmasonry surfaces, units having a

bul | nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs. Radius of the bullnose shall be 25 mm (1 inch).
Units used in exposed masonry surfaces in any one building shall have a

uniformfine to mediumtexture and a uniformcol or

2.3.3 Fire-Rated CWJ
Concrete masonry units used in fire-rated constructi on shown on the
drawi ngs shall be of m ninum equival ent thickness for the fire rating
i ndi cated and the correspondi ng type of aggregates indicated in TABLE I
Units containing nmore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater mninum equival ent thickness
to produce the required fire rating.
TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent thickness in
mm (i nches) for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
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TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS

See note (a) bel ow

Puni ce 120 (4.7) 100 (4.0) 75 (3.0)
Expanded sl ag 130 (5.0) 110 (4.2) 85 (3.3)
Expanded cl ay, shal e, 145 (5.7) 120 (4.8) 95 (3.7)
or slate

Li nestone, scoria, cinders 150 (5.9) 130 (5.0) 100 (4.0)
or unexpanded sl ag

Cal car eous gravel 160 (6.2) 135 (5.3) 105 (4.2)
Siliceous gravel 170 (6.7) 145 (5.7) 115 (4.5)
(a) M nimum equi val ent thickness shall equal net volume as determ ned

in conformance with ASTM C 140 divi ded by the product of the
actual length and height of the face shell of the unit in

millinters . Were walls are to receive plaster or be faced with
brick, or otherwi se forman assenbly; the thickness of plaster or
brick or other material in the assembly will be included in

determ ni ng the equival ent thickness.
2.4  PREFACED CONCRETE MASONRY UNI TS

Prefaced concrete nasonry units shall conformto ASTM C 744 using nmasonry
units conformng to ASTM C 90, Type 1. The facing shall turn over the
edges and ends of the unit at least 10 mm (3/8 inch) in the direction of
the thickness of the unit to forma lip at least 2 nmm (1/16 inch) thick
Variation in color and texture shall not exceed that of the approved
sanples. Al shapes and sizes shall be provided for a conplete
installation. Bullnose units shall be used along sills and caps and at
vertical external corners including door janbs, w ndow janbs, and ot her
such openings. Radius of the bullnose shall be 25 mm (1 inch). Base
units shall be coved to nmeet finished floor surfaces where ceranmic tile
floor occurs.

2.5 PRECAST CONCRETE | TENVS

Trim lintels, splashblocks and door sills shall be factory-nade units
froma plant regularly engaged in producing precast concrete units. Unless
ot herwi se indi cated, concrete shall be 28 MPa (4000 psi) m ninum
conformng to Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE using 13 mm
(1/2 inch) to No. 4 nom nal-size coarse aggregate, and mini num

rei nforcement shall be the reinforcenent required for handling of the
units. Cearance of 20 mm shall be naintai ned between reinforcenment and
faces of units. Unless precast-concrete itens have been subjected during
manuf acture to saturated-steam pressure of at |east 827 kPa (120 psi) for
at least 5 hours, the itens, after casting, shall be either danp-cured for
24 hours or steamcured and shall then be aged under cover for 28 days or

| onger. Cast-concrete nenbers wei ghing over 35 kg shall have built-in

| oops of gal vanized wire or other approved provisions for lifting and
anchoring. Units shall have beds and joints at right angles to the face,
with sharp true arises and shall be cast with drip grooves on the underside
where units overhang walls. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units

SECTI ON 04200 Page 8



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

exposed-to-view shall be of uniform appearance and col or. Unl ess ot herw se
specified, units shall have a snmooth dense finish. Prior to use, each item
shall be wetted and i nspected for crazing. |Itenms show ng evi dence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.5.1 Lintel s

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be labeled "TOP" or otherw se identified and each lintel
shall be clearly marked to show | ocation in the structure.

2.5.2 Spl ash Bl ocks

Spl ash bl ocks shall be as detail ed. Reinforcenent shall be the
manuf acturer's standard.

2.6 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenment-line nortar proportions shall be 1 part
cenent, 1/2 part lime and 4-1/2 parts aggregate; Type N cenment-line nortar
proportions shall be 1 part cement, 1 part lime and 6 parts aggregate; when
masonry cenent ASTM C 91 is used the maxi num air content shall be limted
to 12 percent and performance equal to cenment-line nortar shall be
verified. Verification of masonry cenent perfornmance shall be based on
ASTM C 780 and ASTM C 1072. Mrtar for prefaced concrete nmasonry unit

wai nscots shall contain aggregates with 100 percent passing the 2.36 mm
sieve and 95 percent passing the 1.18 nm sieve. Pointing nortar in
showers and kitchens shall contain amonium stearate, or al um num
tri-stearate, or calciumstearate in an anount equal to 3 percent by weight
of cement used. Cenent shall have a |l ow al kali content and be of one
brand. Aggregates shall be from one source.

2.7 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. G out slunp shall be between 200 and 250 mm Grout shal
be used subject to the limtations of Table Ill. Proportions shall not be
changed and materials with different physical or chemi cal characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout neets the specified requirenents.

2.7.1 Grout Barriers

G out barriers for vertical cores shall consist of fine mesh wre,
fiberglass, or expanded netal

2.8 ANCHORS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated w thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Cass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire conformng to
ASTM A 82. Anchors and ties shall be sized to provide a mni mumof 16 nm
nortar cover fromeither face.

2.8.1 Wre Mesh Ties
Wre nesh for tying 100 nm (4 inch) thick concrete nmasonry unit partitions
to other intersecting masonry partitions shall be 13 nm (1/2 inch) nesh of

m ni mum 16 gauge steel wire. Mninmumlengths shall be not |ess than 300
mm
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2.8.2 Val | Ties

Wal | ties shall be rectangul ar-shaped or Z-shaped fabricated of 5 nm (3/16
inch) dianeter zinc-coated steel wire. Rectangular wall ties shall be no
| ess than 100 mm (4 inches) wde. Wall ties may al so be of a continuous
type conform ng to paragraph JO NT REI NFORCEMENT. Adjustable type wal
ties, if approved for use, shall consist of two essentially U shaped
el ements fabricated of 5 nm (3/16 inch) dianeter zinc-coated steel wre.
Adj ustable ties shall be of the double pintle to eye type and shall allow a
maxi mum of 13 mm (1/2 inch) eccentricity between each element of the tie.
Pl ay between pintle and eye opening shall be not nore than 2 mm (1/16 inch).
The pintle and eye el enents shall be forned so that both can be in the
sanme pl ane.

2.8.3 Dovetail Anchors

Dovetail anchors shall be of the flexible wire type, 5 nm (3/16 inch)

di ameter zinc-coated steel wire, triangular shaped, and attached to a 12
gauge or heavier steel dovetail section. These anchors shall be used for
anchorage of veneer wythes or conposite-wall facings extending over the
face of concrete colums, beans, or walls. Cells within vertical planes of
t hese anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE.

2.8.4  Adjustable Anchors

Adj ust abl e anchors shall be 5 mm (3/16 inch) dianmeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 8 mm (5/16 inch)

di ameter steel bars placed to provide 2 mm (1/16 inch) play between
flexi bl e anchors and structural steel nenbers. Spacers shall be welded to
rods and columms. Equival ent wel ded-on steel anchor rods or shapes
standard with the flexible-anchor manufacturer may be furni shed when
approved. Wl ds shall be cleaned and gi ven one coat of zinc-rich touch up
pai nt .

2.8.5 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during

t he course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell

2.9 JA NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcement used for wall ties. Wre shall have zinc coating conform ng
to ASTM A 153/ A 153M Cass B-2. Al wires shall be a mninmmof 9 gauge.
Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimumof 16 nm cover from
either face. The distance between crosswires shall not exceed 400 nm (16

i nches). Joint reinforcement for straight runs shall be furnished in flat
sections not less than 3 m (10 feet) Ilong. Joint reinforcement shall be
provided with factory formed corners and intersections. |f approved for

use, joint reinforcenent may be furnished with adjustable wall tie features.
2.10 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.
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2.11 CONTRCL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura
or synthetic rubber (or combination thereof) conform ng to ASTM D 20000r
pol yvi nyl chloride conforming to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 16 mm (5/8 inch) thick and 10 nm
(3/8 inch) thick flanges, with a tolerance of plus or minus 2 nm(1/16

i nch). The control joint key shall fit neatly, but without forcing, in
masonry unit janb sash grooves. The control joint key shall be flexible at
a tenperature of mnus 34 degrees C (mnus 30 degrees F) after five hours
exposure, and shall have a durometer hardness of not |ess than 70 when
tested in accordance with ASTM D 2240.

2.12 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accomobdate joint conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as reconmended by
t he seal ant manufacturer. Seal ant shall conformto Section 07900JO NT
SEALI NG

2.13 I NSULATI ON

2.13.1 Ri gi d Board-Type Insulation (an#l)

Ri gi d board-type insulation shall be extruded pol ystyrene, polyurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578. Pol yur et hane
or polyisocyanurate shall conformto ASTM C 1289, Type |, Cass 1 or 2,
(am#1l) faced with alumnumfoil on both sides of the foam The Insulation
shall be a standard product and shall be nmarked with not |less than the
manuf acturer's trademark or nanme, the specification nunber, the perneance
and R-val ues.

2.13.1.1 I nsul ation Thi ckness and Air Space

The cavity space shall allow for a nmaxi muminsul ation thickness of 50 mm
and a mnimum air space of 20 nm (3/4 inch).

2.13.1.2 Aged R-Val ue

The insulation shall provide a mninumaged R-value of 2 (11) for the
overal |l thickness. The aged R-val ue shall be deternmi ned at 24 degrees C
(75 degrees F) in accordance with the appropriate referenced
specification. The stated R-value of the insulation shall be certified by
an i ndependent testing | aboratory or certified by an i ndependent Regi stered
Prof essi onal Engineer if tests are conducted in the manufacturer's

| aboratory.

2.13.1.3 Recovered Materi al

Insul ation shall contain the highest practicable percentage of recovered
material derived fromsolid waste (but material reused in the manufacturing
process cannot be counted toward the percentage of recovered naterial).
VWhere two materials have the sanme price and perfornance, the one containing
t he higher recovered material content shall be provided. The pol yurethane
or polyisocyanurate foam shall have a m nimumrecovered material content of
9 percent by weight of the core material

2.13.2 I nsul ati on Adhesi ve
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I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesi ve shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under

whi ch to be used.

2.14  FLASH NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

2.15 WEEP HOLE VENTI LATORS

Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with nmaximumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 10 mm (3/8 i nch
nortar joint.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Installation

The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nmore than 37 degrees C in the shade and the
relative humdity is Il ess than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 1.2 m

ahead of masonry; masonry units shall be set within one mnute of
spreading nortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls below 4 degrees C, a witten statenent of proposed cold
weat her construction procedures shall be submitted for approval. The

foll owi ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deenmed frozen and danaged shal

be renobved before continuing construction of those sections.

a. Air Tenperature 4 to O degrees C Sand or mixing water shall be
heated to produce nortar tenperatures between 4 degrees C and 49
degrees C.

b. Air Tenperature O to minus 4 degrees C. Sand and mi xi nhg wat er
shal |l be heated to produce nortar tenperatures between 4 degrees C
and 49 degrees C. Tenperature of nortar on boards shall be
mai nt ai ned above freezing.

c. Air Tenmperature minus 4 to mnus 7 degrees C. Sand and m xi ng
wat er shall be heated to provide nortar tenperatures between 4
degrees C and 49 degrees C. Tenperature of nortar on boards
shal | be naintai ned above freezing. Sources of heat shall be used
on both sides of walls under construction. W ndbreaks shall be
enpl oyed when wind is in excess of 24 kni hour

d. Air Tenmperature ninus 7 degrees C and below. Sand and mi xi ng
wat er shall be heated to provide nortar tenperatures between 4
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degrees C and 49 degrees C. Encl osure and auxiliary heat shal
be provided to naintain air tenperature above 0 degrees C.
Tenperature of units when laid shall not be |less than mnus 7
degrees C.

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 4 degrees Cto 0O degrees C Masonry
shal |l be protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

b. Mean daily air tenmperature O degrees Cto mnus 4 degrees C
Masonry shall be conpletely covered wi th weat her-resistant
nmenbrane for 24 hours.

c. Mean Daily Air Tenperature mnus 4 degrees Cto minus 7 degrees C.
Masonry shall be conpletely covered with insulating blankets or
equal ly protected for 24 hours.

d. Mean Daily Tenperature mnus 7 degrees C and Below. Masonry
tenperature shall be maintained above 0 degrees C for 24 hours by
encl osure and suppl enentary heat, by electric heating blankets,

i nfrared heat |anps, or other approved nethods.

3.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shal
be | evel with back-up courses, unless the use of adjustable ties has been
approved in which case the tol erances shall be plus or mnus 13 nm Each
unit shall be adjusted to its final position while nmortar is still soft and
plastic. Units that have been disturbed after the nortar has stiffened
shal | be renoved, cleaned, and relaid with fresh nortar. Air spaces,
cavities, chases, expansion joints, and spaces to be grouted shall be kept
free fromnortar and other debris. Units used in exposed nasonry surfaces
shal |l be selected fromthose having the | east amount of chi pped edges or
ot her inperfections detracting fromthe appearance of the finished work.
Vertical joints shall be kept plunmb. Units being laid and surfaces to
receive units shall be free of water filmand frost. Solid units shall be
laid in a nonfurrowed full bed of nortar. Mortar for veneer wthes shal
be bevel ed and sl oped toward the center of the wthe fromthe cavity side.
Units shall be shoved into place so that the vertical joints are tight.
Vertical joints of brick and the vertical face shells of concrete nmasonry
units, except where indicated at control, expansion, and isolation joints,

shall be conpletely filled with nortar. Mortar will be pernitted to
protrude up to 13 nm into the space or cells to be grouted. Means shal
be provided to prevent nortar fromdropping into the space below. In

doubl e wythe construction, the inner wthe nay be brought up not nore than
400 mm ahead of the outer wthe. Collar joints shall be filled with
nmortar or grout during the laying of the facing wthe, and filling shall
not lag the laying of the facing wthe by nore than 200 mn

3.2.1 Surface Preparation
Surfaces upon which masonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at |east 3 mm
Sandbl asting shall be used, if necessary, to renove |laitance from pores and
to expose the aggregate.

3.2.2 Forms and Shores
Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
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sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renpved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units may be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.

3.2. 4 Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se

i ndi cated. Mbdlded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations may be used in sills, treads,
sol di er courses, except where defornations will be exposed to view.

3.2.4.1 Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 0.155 gm per mnute per square cm (1 gm per

m nute per square inch) of bed surface shall be in conformance with ASTM C
67. The nethod of wetting shall ensure that each unit is nearly saturated
but surface dry when | aid.

3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar.
3.2.4.3 Hol I ow Units
Hol I ow units shall be laid as specified for concrete nmasonry units.
3.2.5 Tol erances
Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunmb throughout. Corners shall be square unless
noted otherwi se. Except for walls constructed of prefaced concrete nasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):
TABLE 11
TOLERANCES

Variation fromthe plunb in the Iines
and surfaces of columms, walls and ari ses

In adj acent nmasonry units
In 3 m

33
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TOLERANCES
In 6 m 10 mm
In 12 mor nore 13 mm
Variations fromthe plunb for external corners,
expansi on joints, and other conspicuous |ines
In 6 m 6 mMm
In 12 mor nore 13 mm
Variations fromthe | evel for exposed lintels,
sills, parapets, horizontal grooves, and ot her
conspi cuous |ines
In 6 m 6 mMm
In 12 mor nore 13 mm
Variation fromlevel for bed joints and top
surfaces of bearing walls
In 3 m 6 mMm
In 12 mor nore 13 mm
Variations from horizontal |ines
In 3 m 6 mMm
In 6 m 10 mm
In 12 mor nore 13 mm
Variations in cross sectional dinmensions of
colums and in thickness of walls
M nus 6 mMm
Pl us 13 mm

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nmay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the nasonry shall be nade carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 300 mm wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled last. Joints shall be brushed to renove all |oose

and excess nortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints

SECTI ON 04200 Page 15



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting

off the nortar flush with the face of the wall. Joints in unparged nmasonry
wal I s bel ow grade shall be pointed tight. Flush joints for architectura
units, such as fluted units, shall completely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is made al ong the edges of
the unit. Tooling shall be perfornmed so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 10 mm On the
exterior side of exterior frames, joints between frames and abutting
masonry walls shall be raked to a depth of 10 mm

3.2.8 Joint Wdths

Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 10 mm (3/8 inch) joints.
3.2.8.2 Brick

Brick joint widths shall be the difference between the actual and nom na
di mensions of the brick in either height or length. Brick expansion joint
wi dt hs shall be as shown.

3.2.9 Enbedded |t ens

Spaces around built-in items shall be filled with nmortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nasonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.11 Masonry Wl | Intersections
Each course shall be nmasonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and
i ntersections with bond beam reinforcement and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions
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Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nmenbers shall be filled as indicated or approved. Where suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous may be stopped approximately 100 nm (4 i nches)

above the ceiling level. An isolation joint shall be placed in the

i ntersection between partitions and structural or exterior walls as shown.
Interior partitions having 100 nm (4 inch) nominal thick units shall be
tied to intersecting partitions of 100 mm (4 inch) wunits, 125 nm into
partitions of 150 nm (6 inch) wunits, and 175 into partitions of 200 nm (8
inch) or thicker units. Cells within vertical plane of ties shall be
filled solid with grout for full height of partition or solid masonry units
may be used. Interior partitions having masonry walls over 100 mm (4
inches) thick shall be tied together with joint reinforcement. Partitions
containing joint reinforcenment shall be provided with prefabricated pieces
at corners and intersections or partitions.

3.3 ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a conti nuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcenent
assenbl i es are approved for use. Wen both wythes are not brought up

toget her, through-wall flashings shall be protected from damage until they
are fully enclosed in the wall. The airspace between the wthes shall be
kept clear and free of nortar droppings by tenporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep hol es
in the cavity to a mninumdepth of 100 mm of coarse aggregate or 250 mm
of drainage material to keep nortar droppings from plugging the weep hol es.

3.4  WEEP HOLES

Weep hol es shall be provided not nmore than 600 nm on centers in nortar
joints of the exterior wthe above wall flashing, over foundations, bond
beanms, and any other horizontal interruptions of the cavity. Wep holes
shal | be constructed using weep hole ventilators. Oher approved nethods
may be used for providing weep holes. Woep holes shall be kept free of
nortar and other obstructions.

3.5 COVPOSI TE WALLS

Masonry wyt hes shall be tied together with joint reinforcement or with unit
wal | ties. Facing shall be anchored to concrete backing with wire dovet ai
anchors set in slots built in the face of the concrete as specified in
Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. The facing wythe shall be
anchored or tied to the backup at a maxi mum spaci ng of 400 nm (16 i nches)
on center vertically and 600 mm (24 inches) on center horizontally. Unit
ties shall be spaced not over 600 mm (24 inches) on centers horizontally,
in courses not over 400 mm (16 inches) apart vertically, staggered in
alternate courses. Ties shall be laid not closer than 16 nm to either
masonry face. Ties shall not extend through control joints. Collar joints
bet ween masonry faci ng and masonry backup shall be filled solidly with
grout.

3.6 MORTAR

Mortar shall be mixed in a mechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 minutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anbunt to provide a workable
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m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

3.7 REI NFORCI NG STEEL

Rei nf orcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to

pl acing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcenent shall extend to within 50
mm of tops of walls.

3.7. 1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A mninumclearance of 13 mm shall be

nmai nt ai ned between the bars and masonry units. M ni num cl earance between
paral | el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at intermediate intervals of not nore than 192

di ameters of the reinforcement. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.7.2 Splices

Bars shall be |apped a m ni mum of 48 di aneters of the reinforcenment.
Wl ded or mechani cal connections shall devel op at |east 125 percent of the
specified yield strength of the reinforcenent.

3.8 JA NT REI NFORCEMENT

Joint reinforcement shall be installed at 400 mm (16 inches) on center or
as indicated. Reinforcenment shall be | apped not [ess than 150 mm
Prefabricated sections shall be installed at corners and wal

i ntersections. The longitudinal wires of joint reinforcenent shall be

pl aced to provide not less than 16 mm cover to either face of the unit.

3.9 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude

di spl acement or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.9.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not nore than 10 m apart, or as required,
tolimt the horizontal flow of grout for each pour

3.9.2 Hori zontal Grout Barriers
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3.

3.

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

9.3 G out Hol es and C eanouts
9.3.1 G out Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openi ngs spaced not nore than 400 nm (16 inches) on centers
shal | be provided where grouting of all hollow unit masonry is indicated.
peni ngs shall not be less than 100 mMm in dianeter or 75 by 100 mm in
hori zontal di nensions. Upon conpletion of grouting operations, grouting
hol es shall be plugged and finished to match surroundi ng surfaces.

.9.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcenment when the height of the grout pour exceeds
1.5 m Where all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. deanout holes shall be provided at a maxi mum
spaci ng of 800 mm (32 inches) where all cells are to be filled with grout.
A new series of cleanouts shall be established if grouting operations are
stopped for nmore than 4 hours. C eanouts shall not be less than 75 by 100
nm openings cut fromone face shell. Manufacturer's standard cutout units
may be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcenment, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cleanout holes shall be closed in an approved manner to match
surroundi ng nasonry.

.9.3.3 Cl eanouts for Solid Unit Masonry Construction

Cl eanouts for construction of walls consisting of a grout filled cavity
bet ween solid masonry wythes shall be provided at the bottom of every pour
by omitting every other masonry unit fromone wthe. A new series of

cl eanouts shall be established if grouting operations are stopped for nore
than 4 hours. C eanout holes shall not be plugged until masonry work,

rei nforcement, and final cleaning of the grout spaces have been conpl et ed
and inspected. For walls which will be exposed to view, cleanout holes
shal |l be closed in an approved nmanner to match surroundi ng nasonry.

.9.4 Grouti ng Equi pnent

.9.4.1 G out Punps

Punpi ng t hrough al umi numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping
waste materials and debris shall be renmoved fromthe equi pnent, and
di sposed of outside the masonry.

.9.4.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when submerged in the grout. At |east one spare vibrator shal
be mamintained at the site at all times. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation
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3.9.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry unti
nortar joints have set for at |least 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces W t hout segregation of the aggregates. Vibrators shall not be
inserted into |lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the dinensions of
grout spaces as indicated in Table Il1l. Lowlift grout nethods nmay be used
on pours up to and including 1.5 m in height. H gh-lift grout nethods
shal | be used on pours exceeding 1.5 m in height.

3.9.5.1 Low Li ft Met hod

Grout shall be placed at a rate that will not cause di splacement of the
masonry due to hydrostatic pressure of the grout. Mrtar protruding nore
than 13 mm into the grout space shall be renoved before begi nning the
grouting operation. Gout pours 300 mm or |less in height shall be
consol i dated by mechani cal vibration or by puddling. G out pours over 300
mm in height shall be consolidated by nechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem-solidified state. Lowlift grout shall be used subject
to the limtations of Table II1

3.9.5.2 H gh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Moirtar protruding nore than 6 mminto the grout
space shall be renoved by dislodging the projections with a rod or stick as
the work progresses. Reinforcing, bolts, and enbedded connections shall be
rigidly held in position before grouting is started. CMJ units shall not
be pre-wetted. Gout, fromthe mxer to the point of deposit in the grout
space shall be placed as rapidly as practical by punping and pl aci ng

net hods which will prevent segregation of the m x and cause a m ni mum of
grout splatter on reinforcing and masonry surfaces not being i nmediately
encased in the grout lift. The individual lifts of grout shall be limted
to 1.2 m in height. The first lift of grout shall be placed to a uniform
hei ght within the pour section and vibrated thoroughly to fill all voids.
This first vibration shall follow inmediately behind the pouring of the
grout using an approved nmechanical vibrator. After a waiting period
sufficient to pernmit the grout to becone plastic, but before it has taken
any set, the succeeding lift shall be poured and vibrated 300 to 450 mm
into the preceding lift. |If the placing of the succeeding lift is going to
be del ayed beyond the period of workability of the preceding, each lift
shal | be reconsolidated by reworking with a second vibrator as soon as the
grout has taken its settlenment shrinkage. The waiting, pouring, and
reconsol i dation steps shall be repeated until the top of the pour is
reached. The top |ift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertica
grout barriers shall be completed to the top of a pour in one working day
unl ess a new series of cleanout holes is established and the resulting

hori zontal construction joint cleaned. H gh-1ift grout shall be used
subject to the lintations in Table I1I1
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TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS CGROUT SPACE DI MENSI ONS

M ni mum Di mensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (mm (1,2)

Grout Pour

Hei ght Grout Grouting Mul tiwyt he Hol | ow uni t

(m (4) Type Procedure Masonry (3) Masonry
0.3 Fi ne Low Lift 20 40 x 50
1.5 Fi ne Low Lift 50 50 x 75
2.4 Fi ne High Lift 50 50 x 75
3.6 Fi ne H gh Lift 65 65 x 75
7.3 Fi ne H gh Lift 75 75 x 75
0.3 Coar se Low Lift 40 40 x 75
1.5 Coar se Low Lift 50 65 x 75
2.4 Coar se High Lift 50 75 x 75
3.6 Coar se High Lift 65 75 x 75
7.3 Coar se Hi gh Lift 75 75 x 100

Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni num di nensions of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the diameters of the horizontal
reinforcing bars within a cross section of the grout space or cell

(2) The m ni mum di nensions of the total clear areas shall be nmade up
of one or nore open areas, with at | east one area being 20 nm or
greater in wdth.

(3) For grouting spaces between nmasonry wyt hes.

(4) Where only cells of hollow nmasonry units containing reinforcenent
are grouted, the nmaxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.10 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcement shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
continuity, reinforcenent shall be | apped 48 bar dianmeters. A mininum

cl earance of 13 mm shall be maintained between reinforcement and interior
faces of wunits.

3.11 CONTROL JA NTS

Control joints shall be provided as indicated and shall be constructed in
accordance with the details shown on the drawi ngs. Sash janb units shal
have a 19 by 19 mm (3/4 by 3/4 inch) groove near the center at end of each
unit. The vertical nortar joint at control joint |ocations shall be

conti nuous, including through all bond beans. This shall be acconplished
by utilizing half blocks in alternating courses on each side of the joint.
The control joint key shall be interrupted in courses containing continuous
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bond beam steel. 1In single wthe exterior masonry walls, the exterior
control joints shall be raked to a depth of 20 mm backer rod and seal ant
shall be installed in accordance with Section 07900 JO NT SEALI NG  Exposed
interior control joints shall be raked to a depth of 6 nm. Conceal ed
control joints shall be flush cut.

3.12 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Brick expansion joints shall be provided and constructed as shown on the
drawi ngs. Joints shall be kept free of nortar and other debris.

3.13 SHELF ANGLES

Shel f angl es shall be adjusted as required to keep the nmasonry |level and at

the proper elevation. Shelf angles shall be gal vani zed. Shelf angles

shal |l be provided in sections not longer than 3 m and installed with a 6 nm
gap between sections. Shelf angles shall be mtered and wel ded at

buil ding corners with each angle not shorter than 1.2 m unless limted by

wal I configuration.

3.14  LINTELS
3.14.1 Masonry Lintels

Masonry lintels shall be constructed with I[intel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bott om course unl ess otherwi se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of nmasonry opening 40 bar

di ameters or 600 nm whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 15 nm above the
bottominside surface of the lintel unit.

3.14.2 Precast Concrete and Steel Lintels
Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nmortar with faces plunmb and true.
Steel and precast lintels shall have a mninum bearing |length of 200 nm (8
i nches) unless otherw se indicated on the draw ngs.

3.15 SILLS
Sills shall be set in a full bed of nortar with faces plunmb and true.

3.16  ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

3.16.1 Anchorage to Concrete
Anchorage of masonry to the face of concrete colums, beans, or walls shal
be with dovetail anchors spaced not over 400 mm (16 inches) on centers
vertically and 600 mm (24 inches) on center horizontally.

3.16.2 Anchorage to Structural Stee
Masonry shall be anchored to vertical structural steel framng with
adj ustabl e steel wire anchors spaced not over 400 mm (16 i nches) on
centers vertically, and if applicable, not over 600 mm (24 inches) on
centers horizontally.

3.17 | NSULATI ON

Anchored veneer walls shall be insul ated, where shown, by installing
board-type insulation on the cavity side of the inner wthe. Board type
i nsul ation shall be applied directly to the nasonry or thru-wall flashing
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wi t h adhesive. Insulation shall be neatly fitted between obstructions
wi t hout inpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking nidway over
the course bel ow and shall be applied in noderate contact wi th adjoi ning
units w thout forcing, and shall be cut to fit neatly against adjoining
surfaces.

3.18  SPLASH BLOCKS
Spl ash bl ocks shall be | ocated as shown.
3.19 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conmpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Msonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until mortar in joints has hardened. Masonry surfaces shall be left clean,
free of nmortar daubs, dirt, stain, and discoloration, including scumfrom
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.19.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

3.19.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cl eaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,
ef fl orescence, and discoloration or scum from cl eani ng operations. After
cl eani ng, the sanple panel of simlar naterial shall be exani ned for
di scoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the method of cleaning shall be changed to assure
that the masonry surfaces in the structure will not be adversely affected.
The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 30 miIliliters trisodium phosphate and 30 milliliters
| aundry detergent to 1 liter of water or cleaned with a proprietary
masonry cl eani ng agent specifically recommended for the color and texture
by the clay products manufacturer. The solution shall be applied with
stiff fiber brushes, followed i mediately by thorough rinsing with clean
water. Proprietary cleaning agents shall be used in conformance with the
cl eani ng product nanufacturer's printed recomrendati ons. Efflorescence
shall be renmoved in conformance with the brick manufacturer's
reconmendat i ons.

3.20 BEARI NG PLATES
Bearing plates for beanms, joists, joist girders and simlar structura
nmenbers shall be set to the proper line and el evati on with danp- pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300CAST-I| N PLACE
STRUCTURAL CONCRETE.

3.21 PROTECTI ON
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Facing materials shall be protected against staining. Top of walls shal

be covered w th nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m nimum of 600 nm down on each side of
the wall and shall be held securely in place. Before starting or resum ng,
top surface of masonry in place shall be cleaned of |oose nortar and
foreign materi al

3.22  TEST REPORTS
3.22.1 Field Testing of Mortar

At | east three specinmens of nortar shall be taken each day. A layer of
nortar 13 to 16 mm thick shall be spread on the nasonry units and al |l owed
to stand for one nmnute. The specinens shall then be prepared and tested
for conpressive strength in accordance with ASTM C 780.

3.22.2 Field Testing of G out

Field sampling and testing of grout shall be in accordance with the
appl i cabl e provi sions of ASTM C 1019. A ninimum of three speci nens of
grout per day shall be sanpled and tested. Each specinen shall have a
mnimumul ti mate conpressive strength of 13.8 MPa at 28 days.

3.22.3 Ef f| orescence Test

Brick which will be exposed to weathering shall be tested for

ef fl orescence. Tests shall be schedul ed far enough in advance of starting
masonry work to permt retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units meeting the
definition of "effloresced" will be subject to rejection

3.22.4 Prism Tests

At | east one prismtest sanple shall be made for each 465 square nmeters of
wal | but not |ess than three such sanmples shall be made for any buil di ng.
Three prisns shall be used in each sanple. Prisns shall be tested in
accordance with ASTM E 447. Seven-day tests may be used provided the

rel ati onship between the 7- and 28-day strengths of the masonry is
established by the tests of the materials used. Conpressive strength shal
not be | ess than 21 MPa at 28 days. |If the conpressive strength of any
prismfalls belowthe specified value by nore than 3.5 MPa, steps shall be
taken to assure that the | oad-carrying capacity of the structure is not
jeopardized. |If the likelihood of |owstrength masonry is confirned and
conputations indicate that the | oad-carrying capacity nmay have been
significantly reduced, tests of cores drilled, or prisms sawed, fromthe
area in question may be required. In such case, three specinmens shall be
taken for each prismtest nmore than 3.5 MPa bel ow the specified val ue.
Masonry in the area in question shall be considered structurally adequate
if the average conpressive strength of three specinmens is equal to at | east
85 percent of the specified value, and if the conpressive strength of no
single specinmen is less than 75 percent of the specified value. Additiona
testing of specinmens extracted fromlocations represented by erratic core
or prismstrength test results shall be permtted.

-- End of Section --
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SECTI ON 07131
ELASTOVERI C MEMBRANE WATERPROOFI NG
09/ 98
AMVENDMVENT 0001

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 297 (1993; R 1998) Rubber Products - Chem cal
Anal ysi s
ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astonmers - Tension

ASTM D 471 (1998el ) Rubber Property - Effect of
Li qui ds
ASTM D 624 (1991; R 1998) Tear Strength of

Conventional Vul cani zed Rubber and
Ther nopl asti c El astoners

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic
Fil m and Sheeting

ASTM D 1171 (1999) Rubber Deterioration - Surface
Ozone Cracking Qutdoors or Chanber
(Triangul ar Speci nren)

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane

ASTM E 96 (1995) Water Vapor Transmi ssion of
Material s

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used

in Contact with Earth Under Concrete
Sl abs, on Walls, or as Ground Cover

ASTM G 21 (1996) Determ ning Resistance of Synthetic
Pol ymeric Materials to Fungi

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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Wat er pr oof i ng;

Detail drawi ngs showi ng size of sheets, position of sheets and
splices, flashing and term nation details, and expansion joint
details.

SD- 03 Product Data
I nstallation;
Manuf acturer's instructions for installation of the elastoneric
menbrane, including procedures for preparing the nenbrane for use,
flashing, and splicing. Instructions shall include reconmended or

required protective covering and procedures for safe handling and
use of cleaners, adhesives, and seal ants.

SD-07 Certificates
Mat eri al s;
Certificates of conpliance attesting that the naterials neet
specification requirenments. Certificates may show qualification
of the identical conmpound in the specified test.
1.3 DELI VERY, STORAGE, AND HANDLI NG

Materials shall be delivered to the job site in unopened containers bearing

t he manufacturer's nanme, brand name, and description of contents.

Menbr ane, flashing, and adhesives shall be stored in clean, dry areas.

Storage tenperature for adhesives shall be between 16 and 27 degrees C
Protecti on board shall be stored flat and off the ground.

PART 2 PRODUCTS

2.1 MATERI ALS
Adhesi ves, mastics, cements, tapes, and prinmers shall be as recommended by
t he menbrane manufacturer and shall be conpatible with the material to
which they are to be bonded.

2.1.1 Per f or mance Requi rements

Al'l menbranes shall neet the followi ng requirements when tested by the
referenced ASTM st andards:

ASTM E 154

Punct ure Resi stance 178 N (40 pounds), (mn.)

ASTM E 96, Procedure B

Wat er Vapor Transmi ssion at 14. 4 ng per Pa per sec per

27 degrees C Perneance sq. nmeter (0.25 perns),
(max.)

ASTM G 21 or

ASTM E 154

Resi stance to Soil Bacteria or Fungi No sustai ned growth or

di scol oration after 21 days
2.1.1.1 Butyl Rubber
Thi ckness, plus or mnus 10 percent 1.5 mm

ASTM D 297
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Specific Gavity 1.2 plus or mnus 0.05

ASTM D 412

Tensile Strength 8275 kPa (1200 psi) (mn.)

ASTM D 624

El ongati on 300 percent (min.)

ASTM D 624

Tear Resi stance 21 900 Newtons per m

(125 I'b./inch) (mn.)

ASTM D 471

WAt er Absorption 168 hours plus 2 percent (nmax.)

@ 40 degrees C

ASTM D 1171

Ozone Resi stance 50 pphmin air 20 percent

2.

2.

2.

100 hours @40 degrees C
1.1.2 Pl astic El astoneric Sheeting

Menbrane shall be a mninumof 1.42 mmthick and shall neet the
foll owi ng requirenents:

ASTM D 412, Die C

Textile Strength 1520 kPa (220 psi) (mn.)
ASTM D 412, Die C

El ongati on 250 percent (min.)

ASTM D 1004

Tear Resi stance 61 300 Newtons per m

(350 Ib./inch) (mn.)
1.1.3 Conposite Sel f-Adhering Menbrane

Menbrane shall be a polyneric sheeting integrally bonded to rubberized
asphalt with a mnimmthickness of 1.5 mn

.1.1.4 Chl ori nated Pol yet hyl ene (CPE) Sheeti ng

Menbr ane shall be uncured chl orinated pol yet hyl ene, synthetic el astoneric
sheeting of 0.5 mm noninal thickness.

.1.1.5 Chl or opr ene

Chl or oprene nenbrane shall conformto ASTM D 4637, Type Il, Grade 1, d ass
U 1.5 nm mininumthickness.

.1.1.6 Et hyl ene Propyl ene Di ene Monomer (EPDM Menbrane

EPDM nenbrane shall conformto ASTM D 4637, Type |, Gade |, Cass U 1.5 mm
m ni mum t hi ckness.

.1.2 Prot ecti on Board

Protection board for waterproofing nenbrane shall be 13 mm nini mum asphal t
plank 13 mm fiberboard 25 mm thick polystyrene foaminsul ation or

prenol ded bitum nous protection board; 3 nm thick for vertical surfaces,
and 6 mm thick for horizontal surfaces.

2  ACCESSCRI ES
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Fl ashi ng, counterflashing, expansion joint covers and corner fillets shal
be as recommended by the nenbrane manufacturer.

PART 3 EXECUTI ON
3.1 PREPARATI ON

Surfaces to which waterproofing is to be applied shall be clean, snooth,
and free fromdeleterious materials and projections. Holes, honeyconb,
cracks, or cavities shall be pointed or filled and finished flush with
Portland cement nmortar. Top surfaces of projecting nasonry or concrete

| edges bel ow grade, except footings, shall be beveled. Before

wat erproofing is applied, the surfaces to be covered shall be swept to
renove all dust and foreign matter. Concrete surfaces shall be cured 30
days prior to receiving elastoneric waterproofing and shall not be cured
wi t h conmpounds containing wax or oil. Msonry surfaces to be waterproofed
shal | have joints struck flush.

3.2  APPLI CATI ON

Wat er proofing shall not be applied to wet surfaces. The anbient and
surface tenperatures shall be above 4.5 degrees C during application
Menbr ane under sl abs shall be carried up abutting vertical surfaces to the
| evel of finish of floor or to within 13 nmof the top edge of base where
base is shown and cenented solid to the substrate. Menbrane shall not be
continuous through walls, floors, piers, and columms unl ess otherw se
shown. Concrete surfaces shall be prinmed to receive the nenbrane.

Menbr anes shall be handled and installed in accordance with the approved
installation instructions. Priners, adhesives, and mastics shall be
applied in accordance with the menbrane manufacturer's printed
instructions. Laps shall be oriented so that water will flow over the | ap
and not into them As soon as the mastic is fully set and dry, joints
shal | be checked. Were any openings or fishnouths appear, joints shall be
resealed and rerolled. Winkles and buckles shall be avoided in applying
menbrane and joint reinforcenent. Nonadhering nenbranes shall be unrolled
and allowed to remain flat for at |east 2 hours before application
Menbranes shall be drawn tight during installation wthout stretching.

Sel f -adheri ng nenbrane shall be installed by renoving the rel ease sheets on
t he back of the nenbrane and applying the tacky surface onto the prined
surface. Laps and splices shall be sealed prior to conpletion of a day's
wor k.

3.2.1 Butyl Rubber Installation

Each sheet shall be | apped at sides and ends a m ni mum of 150 nm over the
precedi ng sheet. Lap and splice areas of nenbrane shall be cleaned wth
hept ane, hexane, or white gasoline. Unvul canized conpounded butyl tape,
150 mm wi de shall be applied between | apped splices so that the tape

ext ends approximately 6 mm beyond the exposed sheeting edge. The tape
shall be rolled firmy into place as it is applied. Tape backing shall be
renoved and the | apped sheeting rolled or pressed into place. Splicing
adhesi ve shall be applied to the | apped area 90 mm on either side of the
| apped edge. The splice adhesive shall be allowed to dry thoroughly and
the lap reinforced with 150 mm w de unvul cani zed conpounded butyl tape.
Full contact shall be made for all lap areas. Corner splices and flashing
overl aps shall be reinforced with a 300 mm wi de strip of menbrane over one
| ayer of butyl tape or with a prefabricated corner of butyl rubber

3.2.2 Pl astic El astoneric Sheeting Installation

Sheeting shall be applied in sections no | onger than 5400 mm Each
sheeting shall be |apped at sides and ends a m ni nrum of 150 mm over the
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precedi ng sheet. Lap splices shall be reinforced with 300 mm w de strips
of plastic sheeting or as recomended in the approved installation
instructions. Lap and splices shall be sealed in a full bed of adhesive at
the rate recomended by the manufacturer of the naterial. Sheeting and
joint strips shall be rolled with 150 mm rubber hand roller on vertica
surfaces.

3.2.3 Conposite Sel f-Adhering Menbrane Installation

On vertical surfaces, nenbrane shall be applied in | engths up to 2400 mm
starting at the bottom Each sheet shall be | apped at edges and ends a

m ni mum of 65 mm over the preceding sheets. The nmenbrane shall be rolled
to adhere with the substrate. Corners and joints shall be doubl e-covered
by first applying a 300 mm wi dth of nenbrane centered al ong the corner or
joint. Inside and outside corners shall then be covered with nenbrane.
Exposed term nati on edges of menbrane on horizontal or vertical surfaces
shall be finished with a trowel ed bead of mastic. Mastic shall be applied
around term nati on edges of nenbrane and around drains and projections.
Mastic shall be applied at the term nation of each day's work.

3.2. 4 Chl ori nated Pol yet hyl ene (CPE) Sheeting Installation

Sheets shall be | apped at edges and ends a m ni mum of 65 mm over the
precedi ng sheet. All horizontal nmenbranes shall overlap vertical surfaces
by at |east 75 mm

3.2.5 Chl or opr ene Rubber Sheeti ng

Each sheet shall overlap the previously installed sheet by a mninumof 75
nm Sheet shall be folded | engthwi se to expose one half of the underside
of the sheet for cleaning the sheet with cl eaner recomended by the

manuf acturer. Adhesive shall be applied to sheet and substrate. Two coats
of adhesive are required on the substrate with 1/2 hour between coats.
Sheet shall not be bonded to substrate until adhesive does not cone off at
a dry finger touch. Chalk lines or masking tape shall be used as guides
for adhesive application and positioning sheets. After adhesive has dried,
sheet shall be fol ded back onto the substrate or previously applied sheet
nmenbrane. Menbrane shall be rolled to obtain conpl ete adhesion. The
exposed edge of each sheet shall be further sealed with a fillet-shaped
bead of adhesive, tooled to obtain positive contact with the surface of
bot h sheets.

3.3 TESTS

When required, and after the systemis cured, the nenbranes on horizonta
surfaces shall be tested by flooding the entire waterproofed area with a
m ni mum of 50 mMm head of water for a period of 24 hours. There shall be
no wat er added after the start of the period. Water |level shall be
nmeasured at the beginning and at the end of the 24 hour period. |If the
water level falls, renpve the water and inspect the waterproofing nenbrane.
Leak sites shall be marked, dried and repaired, and the test shall be
repeat ed

3.4 PROTECTI ON

Hori zontal applications of nmenmbrane shall be protected fromtraffic during
installation. No equipnent shall be allowed directly on the nenbrane.

Pl ywood, or simlar material, overlaynment shall be provided for wheel -ways.
Wal kways shall be provi ded where heavy traffic fromother trades is
expected. Materials shall not be stored on the nenbrane. A protective
covering shall be installed over the menbrane i mmedi ately after
installation or testing. |If menbrane is to be exposed, a tenporary
covering shall be applied to protect the nenbrane until the protection
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board is install ed.
3.4.1 Proj ecti ons

Proj ecti ons passing through nenbrane shall be flashed as recommended by the
manuf act urer of the waterproofing nenbrane.

3.4.2 Count er f 1l ashi ng
Wat er proofing connecting with work exposed to the weather shall be
counterflashed to forma watertight connection. Upper edge of menbrane
wat er proofi ng and protective covering shall be counterfl ashed.

3.4.3 Expansi on Joints and Fillets

Expansion joints and corner fillets shall be installed as reconmended by
t he manufacturer of the waterproofing nenbrane.

3.4. 4 Vertical Menbrane Waterproofing
Wat er proofing shall be protected with a 13 mm m ninum fi berboard 13 mm
asphal t-i npregnated fiberboard 25 mm pol ystyrene foaminsulation or 3 M
conpati bl e water-resistant (bitumen type) protection board. Edges of
protection shall be butted, and exposed surfaces shall be covered by a
coating of bitunen.

3.4.5 Hori zontal Menbrane Waterproofing
Wat er proofing shall be covered with Portland cenent nortar not |ess than 20
mm thick, uniformy placed, and allowed to set before subsequent
construction is installed.

-- End of Section --

SECTI ON 07131 Page 6



Ft

Hood FY02 PN 37102 Command And Control Facilities, Ph |l &Il FHCC2

ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

SECTI ON 09915

COLOR SCHEDULE
06/ 93
AMENDMENT 0001

PART 1 GENERAL

1

1 GENERAL

This section covers only the color of the exterior and interior materials
and products that are exposed to view in the finished construction. The
word "color" as used herein includes surface color and pattern
Requirenents for quality and nethod of installation are covered in other
appropriate sections of the specifications. Specific |ocations where the
various nmaterials are required are shown on the drawi ngs. Itens not
designated for color in this section may be specified in other sections.
VWhen color is not designated for items, the Contractor shall propose a
color for approval.

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es

Col or Schedule; G

FOUR (4) sets of color boards, 120 days after the Contractor is
gi ven Notice to proceed, conplying with the follow ng requirenents:

a. Color boards shall reflect all actual finish textures,
patterns, and colors required for this contract.

b. Materials shall be labeled with the finish type,
manuf acturer's name, pattern, and col or reference.

c. Sanples shall be on size A4 or 8-1/2 by 11 inch boards with
a maxi mum spread of size Al or 25-1/2 by 33 inches for foldouts.

d. Sanples for this color board are required in addition to
sanmpl es requested in other specification sections.

e. Color boards shall be submitted to the followi ng address:
ARCHI TECTURAL SECTI ON
DESI GN BRANCH
FORT WORTH DI STRI CT

PART 2 PRODUCTS

2.

1 REFERENCE TO MANUFACTURER S COLCR
VWere color is shown as being specific to one manufacturer, an equival ent

col or by anot her manufacturer may be submitted for approval. Manufacturers
and materials specified are not intended to lint the selection of equa
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col ors from ot her nmanufacturers.

2.2 COLOR SCHEDULE
The col or schedule lists the colors, patterns and textures required for
exterior and interior finishes, including both factory applied and field
applied col ors.

2.2.1 Exterior Walls
Exterior wall colors shall apply to exterior wall surfaces including
recesses at entrances and projecting vestibules. Conduit shall be painted
to closely match the adjacent surface color. Wall color shall be provided
to match the colors listed bel ow

a. Brick: ACME; ELA N, PAINTED DESERT

b. Mrtar: STANDARD

c. Insulation and Finish System STOQ PACFIC SAND, 10511, TEXTURE
STOLI TR1.5

d. Architectural Concrete: To match Cast Stone, Buff

2.2.2 Exterior Trim
Exterior trimshall be provided to match the colors |isted bel ow

a. Doors and Door Franes: TO MATCH GRAHAM ARCH. PRODUCTS; ANTI QUE
BRONZE.

METAL DOORS TO BE PAINTED TO MATCH STANDI NG SEAM ROOF, TERRA COTTA.

b. Wndows (nullion, muntin, sash, trim and sill): TO MATCH GRAHAM
ARCH. PRODUCTS. ANTI QUE BRONZE

c. Downspouts, CGutter, Louvers, and Fl ashings: TO MATCH STANDI NG
SEAM ROOF, AMERI CAN BLDGS. COWVPANY, TERRA COTTA
d. Soffits and Ceilings: STO PACFIC SAND 10511, TEXTURE; STOLITRL.5
e. Signage: BASE STANDARDS
f. Caul king and Seal ants: SHALL MATCH SURROUNDI NG MATERI ALS.
2.2.3 Ext eri or Roof
Roof col or shall apply to exterior roof surfaces including sheet neta
fl ashi ngs and copi ngs, mechanical units, roof trim pipes, conduits,
el ectrical appurtenances, and simlar itenms. Roof color shall be provided
to nmatch the colors listed bel ow
a. STANDI NG SEAM Metal: AMERI CAN BUI DLI NGS COVPANY, TERRA COTTA

2.2.4 Interior Floor Finishes

Flooring materials shall be provided to match the colors |isted bel ow
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a.

b.

2.2.5

Carpet Tile: |INTERFACE;, CHEN LLE WARP Cl RCLES, YESTERDAY

Vi nyl Conposition Tile: Arnstrong; Inperial Texture, Sandrift
White 51858

Ceramic Tile: CTF-1; DAL-TILE KEYSTONES, SPICE D022 50 X 50 nm
NOTE: TILE TO BE | NSTALLED AT A 45 DECREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JOLLY PBC B-100 WHERE CERAM C AND
PORCELAI N TI LE ABUT AND ARCUND THE PERI METER OF COLUMN.

Porcelain Tile: F7 PTF-1; DAL-TILE, ROCKY MOUNTAIN, BEIGE 803
UNPOLI SHED

NOTE: TILE TO BE I NSTALLED AT A 45 DECREE ANGLE
Gout: MAPElI; CHAMO S 05

NOTE: GROUT TO BE SEALED W TH DOM NI ON PENATRATI NG CONCRETE
SEALER OR AN EQUAL

Concrete: W TH HARDNER

Interior Base Finishes

Base naterials shall be provided to natch the colors |isted bel ow

a.

2.2.6

Resilient Base and Edge Strips: Bl

RB1; JOHNSONI TE; Tl GHTLOCK, ROASTED PEPPER TCB- 94
RB2; JOHNSONI TE; TI GHTLOCK, BONE WHI TE 79

Ceramic Tile: B3AL-TILE, KEYSTONES, MB-5A, SPICE

Porcelain Tile: B4: DAL-TILE, ROCKY MOUNTAIN, BULLNCSE S-44C9,
BEI GE 803, UNPCLI SHED

Gout: MAPElI; CHAMO S 05

NOTE: GROUT TO BE SEALED W TH DOM NI ON PENATRATI NG CONCRETE
SEALER OR AN EQUAL.

Interior Wall Fi ni shes

Interior wall color shall apply to the entire wall surface, including

reveal s, vertical furred spaces, grilles, diffusers, electrical and access
panel s, and piping and conduit adjacent to wall surfaces unless otherw se
specified. Itens not specified in other paragraphs shall be painted to

mat ch adj acent wall surface. Wall materials shall be provided to match the
colors |isted bel ow

a.

Pai nt : \8

P-1; POLYM X, PW QS023

P-2; SHERWN WLLIAVS; VELLUM SWL116

P-3; SHERWN WLLI AMS; RENO R RED SWL.609
P-4; SHERW N W LLI AMS; BYZANTI UM SWL524

Vinyl Wall Covering: V@

WAC-1; TRI - KES/ VERSA; BURMA, Cl NNABAR E03- 119
WAC- 2; TRI - KES/ LEN- TEX; BELLI NGHAM RED EARTH 7625 BT
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c. Wall Covering: WO
WC-1; MAHARAM TEK WALL TRANCE 395660, SUMAC 004

d. Ceramic Tile: W8
CTW1; DAL-TILE, SEM-G.0SS, CHAMO S K-180 (FIELD)100 X 100nmm
CTW?2; DAL-TILE, SEM-G.0SS, COTTO Q181 (ACCENT BAND) 150 x 150nmm
NOTE: SEE ARCH. DRWGS. | 01 FOR WALL PATTERN.

e. Ceramic Tile Gout: MPE; CHAMJ S 05

f. PORCELI AN TI LE:
PTW 1; DAL-TILE, ROCKY MOUNTAI N, BElI GE 803, SEM - POLI SHED
PTW 2; DAL-TILE, ROCKY MOUNTAI N, BElI GE 803, UNPQOLI SHED
NOTE: SEE ARCH. DRWGS. | 01 FOR WALL PATTERN

g. PORCELAIN GROUT: MAPEI; CHAMO S 05

NOTE; GROUT TO BE SEALED W TH DOM NI ON PENATRATI NG CONCRETE
SEALER OR AN EQUAL

2.2.7 Interior Ceiling Finishes
Ceiling colors shall apply to ceiling surfaces including soffits, furred
down areas, grilles, diffusers, registers, and access panels. Ceiling
color shall also apply to joist, underside of roof deck, and conduit and
pi pi ng where joists and deck are exposed and required to be painted.
Ceiling materials shall be provided to match the colors |isted bel ow

a. Acoustical Tile and Gid: C3ARVSTRONG ULTIMA, BEVELED TEGULAR,
9/ 16 #1912M 600 X 600 X 19 WM WH TE

b. Paint:C P-2; SHERWN WLLIAMS, VELLUM SW1116

2.2.8 Interior Trim
Interior trimshall be provided to match the colors listed bel ow

a. Doors: P-2; SHERWN WLLIAM5, VELLUM SW1116
METAL/ ALUM TO MATCH GRAHAM ARCH. PRODUCTS, ANTI QUE BRONZE

b. Door Franes: P-2; SHERWN WLLIAMS, VELLUM SW1116
VETAL/ ALUM TO MATCH GRAHAM ARCH. PRODUCTS, ANTI QUE BRONZE

c. Wndows (mullion, muntin, sash, trim and stool): TO MATCH GRAHAM
ARCH. PRODUCTS, ANTI QUE BRONZE.

d. Wndow Sills: P-2; SHERWN WLLIAMS, VELLUM SWL116

2.2.9 Interior Wndow Treat nent
W ndow treatnents shall be provided to match the colors |listed bel ow.
a. W NDOW SHADES: MECHO, EUROVEI L; BRONZE 5313

NOTE: ALL EXTERI OR W NDOWS TO HAVE THE ABOVE W NDOW SHADES
| NSTALLED.
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2.2.10

M scel

a.

b.

Interior Mscell aneous
| aneous itenms shall be provided to match the colors |isted bel ow
Toilet Partitions and Urinal Screen: BOBRICK;, DOESKIN TAN
Pl asti c Lam nate:
PL-1; WLSONART; NATURAL TIGRI S 4668-60; COUNTERTOPS
PL-2; W LSONART; PORT D14-60; COUNTERTOPS I N TA LET AREAS

Si gnage Message Col or (excludi ng handi capped sighage): BASE
STANMDARD

Si gnage Background Col or (excludi ng handi capped si ghage): BASE
STANDARD

Lockers: LYON, TAN

Qperabl e Partitions: W MODERNFOLD, COLOR TO MATCH SQUND SYSTEMS
ACQUSTI CAL WALLCOVERI NGS BY VERTEX, SANDALWOOD SV512

VWal | Switch Handl es and Standard Receptacl e Bodies: |VORY

El ectrical Device Cover Plates and Panels: |VORY

Casewor k:

RECEPTI ON DESK AND OTHER COUNTERTOPS; SEE ARCH. DRWG. A59 DETAIL 11
RESTROOM VANI TY; SEE ARCH. DRWG A60 DETAIL 9

Shower Curtain: BEIGE

2.3 ROOM COLOR AND FI NI SH SCHEDULE

COVPANY
Ar ea:
Mat | :
NOTE;
PORCELAI
Ar ea:
Mat | :
NOTE;
PORCELAI
Ar ea:
Mat | :
NOTE;

PORCELAI

OPS BUI LDI NGS

Vestibule A C E 101

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PB PTF-1 W\C- 2 W\C- 2 W\C- 2 W\C- 2 ATC
AML CTF-1 G azing d azing

PORCELAI N FLOOR TI LE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JCOLLY PBC B-100 WHERE CERAM C AND
N TILE ABUT AND ARCUND THE PERI METER OF COLUMN.

Waiting A C E 102

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PB PTF-1 P-4 P-4 P-3 - ATC
AML CTF-1 G azing P-4

PORCELAI N FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Corridor A C E 103

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PB PTF-1 P-4 - P-4 WAC- 1 ATC
AML CTF-1

PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
N TILE ABUT AND ARCUND THE PERI METER OF COLUMN.
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Ar ea: Adm nistration A C E 104

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Ar ea: Training A C E 105
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: First Sergeant A C E 106
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: Executive O ficer A C E 107
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Conmmandi ng Officer A C E 108
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Corridor A C E 109
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT - VWAC- 2 VWAC- 2 VWAC- 2 ATC
Ar ea: Storage A C E 110
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 P-2
Ar ea: Janitor Storage A C E 111
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : CcT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2

CTWw 2 CTWw 2 CTWw 2 CTWw 2

SEE ARCH. DRWG | 01 FOR WALL PATTERN
NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE

Ar ea: Storage A C E 112

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT-1 P-2 P-2 P-2 P-2 P-2
Ar ea: Storage A C E 113

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT-1 P-2 P-2 P-2 P-2 P-2
Ar ea: Conference A C E 114

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT WC- 1 WC- 1 WC- 1 WC- 1 ATC
Ar ea: Pl atoon Ofice A C E 115

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC

GLAZI NG

Area: Pl atoon Ofice A C E 116

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC

GLAZI NG

Ar ea: Pl atoon Ofice A C E 117
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
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Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG

Ar ea: Corridor A C E 118

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT WC- 1 WC- 1 WC- 1 ATC
Ar ea: Toi | et/ Shower A, C E, 119

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF- 1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR WALL TI LE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Toi |l et/ Shower A, C E 120
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF- 1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR WALL TILE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Janitor A C E 121
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : CT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2
CTW 2 CTW 2 CTW 2 CTW 2

NOTE: SEE ARCH DRWGS | 01 FOR WALL TILE PATTRN
NOTE; PORCELAI N FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Tel ephone A C E 122

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 ATC
Ar ea: Vestibule A C E 123

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR WALL TI LE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Vestibule A C E 124
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01FOR WALL TI LE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Wwmen's A C E 125
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR WALL TILE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Men's A, C E 126
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2
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Cei ling
EXPGOSED
P-2

Cei ling
EXPGOSED
P-2

Cei ling
EXPCOSED
P-2

Cei ling
EXPCSED
P-2

Cei ling
REI NF.
CONC.
P-2

Cei ling
EXPCSED
P-2

Cei ling
EXPCSED
P-2

Cei ling
EXPCSED
P-2

Cei ling
P-2

Cei ling
P-2

ANGLE

Cei ling
ATC

NOTE: SEE ARCH DRWGS | 01 FOR WALL TI LE PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
Ar ea: Equi prent Mai nt enance A C E 127
Base Fl oor A Wl | B val | C val | D val |
Mat | : NONE CONC P-2 P-2 P-2 P-2
W RE W RE
PARTI TI ON PARTI TI ON
Ar ea: Com Storage A C E 128
Base Fl oor A Wl | B val | C val | D val |
Mat | : NONE CONC P-2 P-2 W RE W RE
PART. PART.
Ar ea: NBC Storage A C E 129
Base Fl oor A Wl | B val | C val | D val |
Mat | : NONE CONC P-2 W RE W RE W RE
PART. PART. PART.
Ar ea: TA-50 A C E 130
Base Fl oor A val | B wal | C wal | D wal |
Mat | : NONE CONC P-2 W RE W RE P-2
PART. PART.
Ar ea: Arnms Vault A C E 131
Base Fl oor A val | B wal | C wal | D wal |
Mat | : NONE CONC P-2 P-2 P-2 P-2
Ar ea: Unit Storage A C E 132
Base Fl oor A val | B wal | C wal | D wal |
Mat | : RB- 2 CONC P-2 W RE P-2 P-2
W RE PART.
PART.
Ar ea: Ceneral Storage A C E 133
Base Fl oor A val | B wal | C wal | D wal |
Mat | : NONE CONC W RE P-2 P-2 W RE
PART. PART.
Ar ea: Mechani cal A C E 134
Base Fl oor A val | B wal | C wal | D wal |
Mat | : NONE CONC P-2 P-2 P-2 P-2
Ar ea: El ectrical A C E 135
Base Fl oor A Wl | B val | C val | D val |
Mat | : RB- 2 VCT P-2 P-2 P-2 P-2
Ar ea: Vestibule B, D, F 101
Base Fl oor A Wl | B val | C val | D val |
Mat | : PT PTF- 1 WW\C- 2 P-1 WW\C- 2 P-1
AML CTF-1 GLAZI NG GLAZI NG
NOTE; PORCELAI N FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE
Ar ea: Waiting B, D F 102
Base Fl oor A Wl | B val | C val | D val |
Mat | : PT PTF- 1 P-3 P-4 P-4 -
AMLCTF- 1 GLAZI NG
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NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JOLLY PBC B-100 WHERE CERAM C AND
PORCELAI N TI LE ABUT AND ARCUND THE PERI METER OF COLUMN.

Ar ea: Corridor B,D F 103

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-3 - P-4 P-4 ATC
AML CTF-1

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JCOLLY PBC B-100 WHERE CERAM C AND
PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUWN.

Ar ea: Adm nstration B, D, F 104

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Ar ea: Training B, D, F 105
Base Fl oor A Wl | B wal | C vall D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: First Sergeant B,D, F 106
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: Executive O ficer B,D F 107
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Conmmandi ng Officer B, D, F 108
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Corridor B,D, F 109
Base Fl oor A Wl | B wal | C val i D wal | Cei ling
Mat | : RB- 1 CPT VWAC- 2 VWAC- 2 - VWAC- 2 ATC
Ar ea: Storage B,D, F 110
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 P-2
Area: Janitor Storage B, D F 111
Base Fl oor A Wl | B wal | C val i D wal | Cei ling
Mat | : CcT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2

CTWw 2 CTWw 2 CTWw 2 CTWw 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
NOTE; FLOCR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Storage B,D, F 112

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-2 P-2 P-2 P-2 P-2
Ar ea: Storage B,D, F 113

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-2 P-2 P-2 P-2 P-2
Ar ea: Conference B, D, F 114

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT WC- 1 WC- 1 WC- 1 WC- 1 ATC
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Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Pl atoon Ofice B,D, F 115

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Pl atoon O fice B,D F 116
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Pl atoon O fice B,D F 117
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Corridor B,D F 118
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Toi | et/ Shower B, D, F 119
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Toi | et/ Shower B, D, F 120
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Janitor B, D F 121
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
CT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2
CTW 2 CTW 2 CTW 2 CTW 2
NOTE: SEE ARCH DRWG | 01 FOR PATTERN

Tel ephone B, D, F122

Base Fl oor A Wl | B wal | C val | D wal | Cei ling

RB-1  VCT P-2 P-2 P-2 P-2 ATC
Vestibule B, D F 123

Base Fl oor A Wl | B wal | C val | D wal | Cei ling

PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWE 01 FOR PATTERN
NOTE; PORCELAI N FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Vestibule B,D F 124
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Wwnen's B, D, F 125
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ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Base Fl oor A Wl |
Mat | : PT PTF- 1 PTW 1
PTW 2

NOTE: SEE ARCH DRWG |

Ar ea: Men's B,D, F 126
Base Fl oor A val | B wal |
Mat | : PT PTF- 1 PTW 1 PTW 1
PTW 2 PTW 2
NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A
Ar ea: Equi pnrent Mai ntenance B, D, F 127
Base Fl oor A Wl | B val |
Mat | : NONE CONC P-2 P-2
W RE
PARTI TI ON
Ar ea: Com Storage B,D, F 128
Base Fl oor A Wl | B val |
Mat | : NONE CONC W RE P-2
PARTI TI ON
Ar ea: NBC Storage B,D, F 129
Base Fl oor A Wl | B val |
Mat | : NONE CONC W RE W RE
PART PART
Ar ea: TA-50 B, D, F 130
Base Fl oor A val | B wal |
Mat | : NONE CONC W RE W RE
PART PART
Ar ea: Arnms Vault B,D, F 131
Base Fl oor A val | B wal |
Mat | : NONE CONC P-2 P-2
Ar ea: Unit Storage B, D F 132
Base Fl oor A val | B wal |
Mat | : NONE CONC P-2 W RE
PART
Ar ea: Ceneral Storage B,D, F 133
Base Fl oor A Wl | B val |
Mat | : NONE CONC P-2 P-2
Ar ea: Mechani cal B,D, F 134
Base Fl oor A Wl | B val |
Mat | : NONE CONC P-2 P-2
Ar ea: El ectrical B,D F 135
Base Fl oor A Wl | B val |
Mat | : RB- 1 VCT P-2 P-2

BATTALI ON COVMAND BLDG

B wal |
PTW 1
PTW 2

01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A

C wal | D wal | Cei ling
PTW 1 PTW 1 P-2
PTW 2 PTW 2
45 DECGEE ANGLE
C val | D val | Ceiling
PTW 1 PTW 1 P-2
PTW 2 PTW 2
45 DECGREE ANGLE
C wal | D wal | Cei ling
P-2 P-2 EXPOSED
W RE P-2
PARTI TI ON
C wal | D wal | Cei ling
P-2 W RE EXPOSED
PARTITION P-2
C wal | D wal | Cei ling
P-2 W RE EXPOSED
PART P-2
C val | D val | Ceiling
P-2 P-2 EXPOSED
P-2
C val | D val | Ceiling
P-2 P-2 EXPOSED
P-2
C val | D val | Ceiling
P-2 P-2 EXPOSED
W RE P-2
PART
C wal | D wal | Cei ling
W RE W RE EXPOSED
PART PART P-2
C wal | D wal | Cei ling
P-2 P-2 EXPOSED
P-2
C wal | D wal | Cei ling
P-2 P-2 P-2
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Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Ar ea: Vesti bul e G101

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 VWAC- 2 P-1 VWAC- 2 P-2
AML CTF-1 GLAZI NG GLAZI NG

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
PORCELAI N TI LE ABUT AND ARCUND THE PERI METER OF COLUMN.

Ar ea: Corridor G102

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 P-1 P-1 P-2
AML CTF-1 GLAZI NG GLAZI NG

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JCOLLY PBC B-100 WHERE CERAM C AND
PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Ar ea: Corridor GL03

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 - P-1 - P-2
AML CTF-1

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Ar ea: Men's TlIt G104
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Wrren's TI't GLO5
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWG | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Corridor GL06
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 P-1 P-2
NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: Lounge G107

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 VWAC- 2 P-1 ATC
AML CTF-1

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Ar ea: Tel e G108

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-1  VCT P-2 P-2 P-2 P-2 ATC
Ar ea: Vendi ng G109

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 VWAC- 2 VWAC- 2 - VWAC- 2 ATC
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Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE

Ar ea: Janitor G110

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : CcT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2
Ar ea: Stor Gl11

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 - P-2
Ar ea: Stor G112

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 - P-2 P-2 P-2 P-2

NOTE; PORCELAIN FLOOR TILE TO BE I NSTALLED AT A 45 DECGREE ANGLE
Ar ea: Stor G113
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 - P-1 P-2
NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE

Area: Stor Gl14

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-2
Area: Mech GL15

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : NONE  CONC P-2 P-2 P-2 P-2 EXPOSED

P-2

Area: El ec GL16

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : NONE  CONC P-2 P-2 P-2 P-2 P-2
Ar ea: Stor G117

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : NONE  CONC P-2 P-2 P-2 P-2 P-2
Ar ea: Cl assroom G118

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT WC- 1 WC- 1 PW WC- 1 ATC
Area: Cl assroom GL19

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT PW WC- 1 PW WC- 1 ATC
Ar ea: Cl assroom G120

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT PW WC- 1 WC- 1 WC- 1 ATC
Ar ea: Resource CGr G121

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Area: Vesti bul e GL22

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 VW\C- 2 P-1 VW\C- 2 P-2

AML CTF-1 GLAZI NG GLAZI NG

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JCOLLY PBC B-100 WHERE CERAM C AND
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Ft Hood FYO02 PN. 37102 Conmmand And Control
ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 02- B- 0003

Facilities,

Ph 1

PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Chapl ain G123

Base
RB- 1

Chapl ain's Asst.

Fl oor
CPT

Base Fl oor
RB- 1 CPT
Vault G125
Base Fl oor
NONE CONC
S-2 Adm n.
Base Fl oor
RB- 1 CPT
S-2 Oficer
Base Fl oor
RB- 1 CPT
Ofice GL28
Base Fl oor
RB- 1 CPT
Ofice GL29
Base Fl oor
RB- 1 CPT
S-3 Admi n.
Base Fl oor
RB- 1 CPT
S-3 Oficer
Base Fl oor
RB- 1 CPT
Ofice GL32
Base Fl oor
RB- 1 CPT
Ofice GL33
Base Fl oor
RB- 1 CPT
Ofice GL34
Base Fl oor
RB- 1 CPT
Ofice GL35
Base Fl oor
RB- 1 CPT

G126

G127

G130

G131

Gl24

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
Avall  Bwll Cwll
P-2 P-2 P-2
Avall  Bwll Cwll
P-1 P-1 P-1
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG

Avall  Bwll Cwll
P-1 P-1 P-1
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Cei l i
ATC

Cei li
ATC

Ceili

ng

ng

ng

REI NF.

P-2

Ceili
ATC

Ceili
ATC

Cei l i
ATC

Cei li
ATC

Cei l i
ATC

Ceili
ATC

Ceili
ATC

Cei l i
ATC

Cei l i
ATC

Cei l i
ATC

ng

ng

ng

ng

ng

ng

ng

ng

ng

ng



Ft Hood FYO02 PN. 37102 Conmmand And Control
ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 02- B- 0003

Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:

Mat | :

Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:

Mat | :

NOTE:
NOTE;

GLAZI NG
S-4 Adm n G136
Base Fl oor A val |
RB- 1 CPT P-1
S-4 Oficer G137
Base Fl oor A val |
RB- 1 CPT P-1
GLAZI NG
Ofice G138
Base Fl oor A Wl |
RB- 1 CPT P-1
GLAZI NG
Ofice G139
Base Fl oor A Wl |
RB- 1 CPT P-1
GLAZI NG
O fice GL40
Base Fl oor A Wl |
RB- 1 CPT P-1
GLAZI NG
Corrridor Gl41
Base Fl oor A val |
RB- 1 CPT P-1
Conf erence Gl42
Base Fl oor A val |
RB- 1 CPT WC- 1
El ectrical G143
Base Fl oor A val |
RB- 2 VCT P-2
Suppl i es Gl44
Base Fl oor A Wl |
RB- 2 VCT P-2
Toi |l et Gl45
Base Fl oor A val |
PT PTF- 1 PTW 1
PTW 2
SEE ARCH DRWGS |

St orage Gl46
Base Fl oor
RB- 1 CPT

Conmandi ng Officer

Base Fl oor
RB- 1 CPT

S-1 Admin G148
Base Fl oor
RB- 1 CPT

A Val |
P-2

G147
A Val |
P-1

A Val |
P-1

Facilities,

Bwall Cwall
P-1 P-1
Bwall Cwall
P-1 P-1
Bwall C\wall
P-1 P-1
Bwall Cwall
P-1 P-1
Bwall C\wall
P-1 P-1
Bwall Cwall
P-1 P-1
GLAZI NG
Bwall Cwall
We- 1 We- 1
GLAZI NG
Bwall Cwall
P-2 P-2
Bwall C\wall
P-2 P-2
Bwall Cwall
PTW1  PTW1
PTW2  PTW?2

SECTI ON 09915

01 FOR PATTERN
PORCELAI N FLOOR TI LE TO BE | NSTALLED AT A 45 DECGREE ANGLE

Phl &Il

D val |
PTW 1
PTW 2

Cei ling
ATC

Cei ling
ATC

Cei ling
ATC

Cei ling
ATC

Cei ling
ATC

Cei ling
ATC

Cei ling
ATC

Cei ling
P-2

Cei ling
ATC

Cei ling
P-2

Cei ling
P-2

Cei ling
ATC

Cei ling
ATC



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Ar ea: Executive Oficer Gl49

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Sgt. Major G150
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: S-1 Oicer Gl51
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: Ofice G152
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: Ofice G153
Base Fl oor A Wl | B wal | C val i D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: Ofice G154
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice G155
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Mai | / Messsage Ctr. G156
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Duty O ficer G157
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC

BRI GADE HEADQQUARTERS

Ar ea: Vesti bl e H101

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 WAC- 2 P-1 WAC- 2 P-2
AML CTF-1 GLAZI NG GLAZI NG

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DECGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
PORCELAI'N TI LE ABUT AND AROUND THE PERI METER OF COLUN.

Ar ea: Corridor H102

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 P-1 P-1 P-2
AML CTF-1 GLAZI NG GLAZI NG

NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEMS, JOLLY PBC B-100 WHERE CERAM C AND
PORCELAI N TI LE ABUT AND ARCUND THE PERI METER OF COLUMN.
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ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 02- B- 0003

Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:
Mat | :
Ar ea:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Corridor H103

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 - P-1 - ATC
Re- Enl H104
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Sur geon H105
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Supply H106
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB-2  VCT P-2 P-2 P-2 P-2 P-2
Chapl i an H107
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Chaplian's Asst. H108
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB- 1 CPT P-1 P-1 P-1 P-1 ATC
El ectrical H109
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
RB-2  VCT P-2 P-2 P-2 P-2 P-2
Shower H110
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Men's Toilet H111
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Wnen's Toilet H112
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2
PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Jani tor H113

Base Fl oor A Wl | B wal | C val | D wal | Cei ling

CT CTF-1 CTw1 CTw1 CTw1 CTw1 P-2
CTW 2 CTW 2 CTW 2 CTW 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
NOTE; PORCELAIN FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Vendi ng H114
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
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Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2
ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

Mat | : PT PTF-1 P-1 P-1 P-1 WAC- 1 P-2
WAC- 1 WAC- 1 ATC

NOTE: WVWC-2 TO BE ONLY ON WALLS I N VENDI NG COVE
NOTE; PORCELAI N FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE

Ar ea: St orage H115

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 P-2
Ar ea: St orage H116

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 P-2
Area: Mechani cal H118

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : None CONC P-2 P-2 P-2 P-2 EXPOSED

P-2

Ar ea: Vesti bule H119

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 P-1 P-1 P-1 P-1 P-2

AML CTF-1 GLAZI NG

AML NOTE PORCELAIN FLOOR TILE TO BE I NSTALLED AT A 45 DEGREE ANGLE
AML | NSTALL SCHLUTER- SYSTEM5, JOLLY PBC B- 100 WHERE CERAM C AND
PORCELAI N TI LE ABUT AND ARCUND THE PERI METER OF COLUMN.

Ar ea: Si gnal H120

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-1 P-1 P-1 P-1 ATC
Ar ea: Vault H121
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : NONE  CONC P-2 P-2 P-2 P-2 REI NF.
CONC.
P-2
Area: S-2 Admin H122
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Ar ea: S-2 Oficer H123
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice H124
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Tel ephone H125
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-1  VCT P-2 P-2 P-2 P-2 ATC
Ar ea: S-3 Adnmin. H126
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Ar ea: S-3 Oficer H127
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
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Ar ea: O fice HL28

Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice H129
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: O fice H130
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice H131
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Area: S-4 Admin H132
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Area: S-4 Oficer H133
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice H134
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Ofice H135
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
GLAZI NG
Ar ea: Corridor H136
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT P-1 P-1 P-1 P-1 ATC
Area: Conf erence H137
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 1 CPT WC- 1 WC- 1 WC- 1 WC- 1 ATC
GLAZI NG
Ar ea: Supply H138
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB-2  VCT P-2 P-2 P-2 P-2 ATC
Ar ea: St orage H139
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : RB- 2 VCT P-2 P-2 P-2 P-2 P-2
Area: Toi |l et H140
Base Fl oor A Wl | B wal | C val | D wal | Cei ling
Mat | : PT PTF-1 PTW 1 PTW 1 PTW 1 PTW 1 P-2

PTW 2 PTW 2 PTW 2 PTW 2

NOTE: SEE ARCH DRWGS | 01 FOR PATTERN
FLOOR TILE TO BE | NSTALLED AT A 45 DEGREE ANGLE
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Area:
Mat | :
Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:

Mat | :

Area:
Mat | :
Area:

Mat | :

PART

S-1 Admin H141

Base Fl oor
RB- 1 CPT
Conmmandi ng Officer
Base Fl oor
RB- 1 CPT
Executive O ficer
Base Fl oor
RB- 1 CPT
Sgt. Maj or Hl44
Base Fl oor
RB- 1 CPT
S-1 Oficer H145
Base Fl oor
RB- 1 CPT
O fice HL46
Base Fl oor
RB- 1 CPT
O fice H147
Base Fl oor
RB- 1 CPT
O fice H148
Base Fl oor
RB- 1 CPT
Message/ Mail Ctr.
Base Fl oor
RB- 1 CPT
Duty O ficer H150
Base Fl oor
RB- 1 CPT
El ectrical H151
Base Fl oor
RB- 2 VCT

Avall  Bwll Cwll
P-1 P-1 P-1
H142
Avall  Bwll Cwall
P-1 P-1 P-1
GLAZI NG
H143
AVall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
H149
Avall  Bwll Cwll
P-1 P-1 P-1
GLAZI NG
Avall  Bwll Cwll
P-1 P-1 P-1
Avall  Bwll Cwll
P-2 P-2 P-2

EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTI ON 13851
FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
08/ 98
AVENDMENT NO. 0001
10/ 2001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI S3. 41 (1990; R 1996) Audi bl e Energency
Evacuation Signal s

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 15 Radi o Frequency Devi ces
FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a (1998) Approval @uide Fire Protection
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 72 (1996; Errata Cct 96, Dec 96; TIA 96-1
96-2, 96-3) National Fire Al arm Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 1221 (1994) Installation, Mintenance and Use
of Public Fire Service Conmunication
Syst ens

UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 38 (1994; Rev Nov 1994) Manual |y Actuated
Si gnal i ng Boxes for Use with
Fire-Protective Signaling Systens

UL 228 (1997) Door C osers-Holders, Wth or
Wt hout Integral Snoke Detectors

UL 268 (1996; Rev thru Jun 1998) Snpke Detectors
for Fire Protective Signaling Systens
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UL 268A (1998) Smpke Detectors for Duct
Appl i cations

UL 464 (1996; Rev May 1997) Audi bl e Signal
Appl i ances

UL 521 (1993; Rev Oct 1994) Heat Detectors for
Fire Protective Signaling Systens

UL 632/ ANSI C33.41 (1994; Rev Sep 1994) Electrically-Actuated
Transmitters

uL 797 (1993; Rev thru Mar 1997) Electrical
Metal I'i ¢ Tubing

UL 864 (1996) Control Units for Fire-Protective
Si gnal i ng Systens

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t

UL 1971 (1995; Rev thru May 1997) Signaling
Devi ces for the Hearing | npaired

1.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen

used,
that will

a designation following the "G' designation identifies the office

review the submittal for the Government. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fire Alarm Reporting System G

Detail draw ngs, prepared and signed by a Regi stered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
consisting of a conplete |ist of equipnent and material, including
manuf acturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract draw ngs
show | ayouts based on typical detectors. The Contractor shall
check the | ayout based on the actual detectors to be installed and
nmake any necessary revisions in the detail drawi ngs. The detail
drawi ngs shall also contain conplete wiring and schematic diagrans
for the equi prent furnished, equipnment |ayout, and any ot her
details required to denpnstrate that the system has been
coordi nated and will properly function as a unit. Detailed
poi nt-to-point wiring diagramshall be prepared and signed by a
Regi st ered Professional Engineer or a NICET Level 3 Fire Alarm
Techni ci an showi ng points of connection. Diagramshall include
connecti ons between system devi ces, appliances, control panels,
supervi sed devices, and equi pment that is activated or controlled
by the panel.

SD- 03 Product Data

Storage Batteries; G
Substantiating battery cal cul ati ons for supervisory and al arm

power requirenents. Anpere-hour requirenents for each system
conponent and each panel conponent, and the battery recharging
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peri od shall be included.
Vol tage Drop; G

Vol tage drop cal culations for notification appliance circuits to
i ndicate that sufficient voltage is available for proper appliance
operation.

Speci al Tools and Spare Parts; G

Spare parts data for each different itemof material and
equi prent specified, not later than 3 nonths prior to the date of
beneficial occupancy. Data shall include a conplete |list of parts
and supplies with the current unit prices and source of supply and
alist of the parts recomended by the nmanufacturer to be repl aced
after 1 year of service

Techni cal Data and Computer Software; G
Techni cal data which relates to conputer software
Training; G

Lesson pl ans, operating instructions, maintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall fanmiliarize designated
government personnel with proper operation of the fire alarm
system The mai ntenance training course shall provide the
desi gnat ed gover nnent personnel adequate know edge required to
di agnose, repair, mmintain, and expand functions inherent to the
system

Testing; G

Detail ed test procedures, prepared and signed by a Regi stered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Technici an
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD- 06 Test Reports
Testing; G
Test reports, in booklet form showing field tests performed to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shal I docunent readings, test results and indicate the fina
position of controls. The Contractor shall include the NFPA 72

Certificate of Conpletion and NFPA 72 Inspection and Testing Form
with the appropriate test reports.

SD- 07 Certificates
Equi prent; G
Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing |l aboratory, show ng conpliance with specified
NFPA st andar ds.
Qualifications; G

Proof of qualifications for required personnel. The installer
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shal | subnit proof of experience for the Professional Engineer
fire alarmtechnician, and the installing conmpany.

SD-10 Operation and Mai ntenance Data

Techni cal Data and Computer Software; G

Si x copies of operating manual outlining step-by-step procedures
required for systemstartup, operation, and shutdown. The nanual
shal | include the manufacturer's name, nodel nunber, service
manual , parts list, and conpl ete description of equi pnent and
their basic operating features. Six copies of maintenance nmanua
listing routine maintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide. The manuals shall include
conduit layout, equipnent |layout and sinplified wiring, and
control diagranms of the systemas installed. The manuals shal

i ncl ude conpl ete procedures for systemrevision and expansi on
detailing both equi pnent and software requirenments. Oiginal and
backup copies of all software delivered for this project shall be
provi ded, on each type of nedia utilized. WManuals shall be
approved prior to training.

1.3 GENERAL REQUI REMENTS

1.3.1 St andard Products
Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service
organi zation that can provide service within 24 hours of notification

1.3.2 Nanepl at es
Maj or conmponents of equi pnment shall have the nmanufacturer's nane, address,
type or style, voltage and current rating, and catal og number on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi prent .

1.3.3 Keys and Locks

Locks shall be keyed alike and shall be CAT-15 except fire alarm
transmitter is to remnin factory keyed.

1.3.4 Tags

Tags with stanmped identification nunber shall be furnished for keys and
| ocks.

1.3.5 Verification of Dimensions
After becoming famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting Oficer of
any di screpancy before performng the work.

1.3.6 Conpl i ance
The fire detection and alarm system and the central reporting system shal
be configured in accordance with NFPA 72. The equi prent furnished shall be
conpati ble and be UL listed, FM approved, or approved or listed by a
nationally recogni zed testing |l aboratory in accordance with the applicable
NFPA st andar ds.

1.3.7 Qualifications
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1.3.7.1 Engi neer and Techni ci an

a. Registered Professional Engineer with verification of experience
and at |east 4 years of current experience in the design of the fire
protection and detection systens.

b. National Institute for Certification in Engineering Technol ogi es
(NICET) qualifications as an engineering technician in fire alarm systens
programwi th verification of experience and current N CET certificate.

c. The Registered Professional Engineer may performall required
items under this specification. The NICET Fire Al arm Technici an shal
performonly the itenms allowed by the specific category of certification
hel d.

1.3.7.2 Installer
The installing Contractor shall provide the following: NCET Fire Alarm

Technicians to performthe installation of the system A N CET Level 3
Fire Alarm Techni ci an shall supervise the installation of the fire alarm

system N CET Level 2 or higher Fire Alarm Technician shall install and
termnate fire alarm devices, cabinets and panels. An electrician or N CET
Level 1 Fire Alarm Technician shall install conduit for the fire alarm

system The Fire Alarmtechnicians installing the equiprment shall be
factory trained in the installation, adjustnent, testing, and operation of
t he equi pnent specified herein and on the draw ngs.

1.3.7.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection, fire
alarm or fire suppression systems shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requirenent, a qualified fire protection engineer is defined as an

i ndi vidual neeting one of the follow ng conditions:

a. An engineer having a Bachel or of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
uni versity engi neering program plus a mninmmof 2 years' work
experience in fire protection engi neering.

b. A registered professional engineer (P.E ) in fire protection
engi neeri ng.

c. Aregistered PEin a related engineering discipline and nmenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mninmmof 10 years' experience in fire
protection engi neering and menber grade status in the Nationa
Society of Fire Protection Engineers.

1.4  SYSTEM DESI GN
1.4.1 Qper ation

The fire alarm and detection systemshall be a conplete, supervised
addressable fire alarmreporting system The systemshall be activated
into the alarm node by actuation of any alarminitiating device. The
systemshall remain in the alarmnode until the initiating device is reset
and the fire alarmcontrol panel is reset and restored to normal. Alarm
initiating devices shall be connected , , to signal line circuits (SLC)
Style 6, in accordance with NFPA 72. Alarmnotification appliances shal

be connected to notification appliance circuits (NAC), Style Z in
accordance with NFPA 72. A | ooped conduit systemshall be provided so that
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if the conduit and all conductors within are severed at any point, all 1DC
NAC and SLC will renmain functional. The conduit |oop requirenment is not
applicable to the signal transmssion |link fromthe | ocal panels (at the
protected prenises) to the Supervising Station (fire station, fire alarm
central communi cation center). Textual, audible, and visual appliances and
systenms shall conply with NFPA 72. Fire al arm system conponents requiring
power, except for the control panel power supply, shall operate on 24 Volts
dc. Addressabl e systemshall be nmicroconputer (mcroprocessor or

nm crocontroller) based with a mninumword size of eight bits and shal
provide the follow ng features:

a. Sufficient nmenory to performas specified and as shown for
addr essabl e system

b. Individual identity of each addressabl e device for the follow ng
conditions: alarm trouble; open; short; and appliances
m ssing/failed renmote detector - sensitivity adjustment fromthe
panel for smoke detectors

c. Capability of each addressabl e device being individually disabled
or enabl ed fromthe panel

d. Each SLC shall be sized to provide 40 percent addressable
expansi on w t hout hardware nodifications to the panel

1.4.2 Qper ational Features
The system shall have the follow ng operating features:

a. Mnitor electrical supervision of SLC, and NAC. Snpke detectors
shal I have conmbined alarminitiating and power circuits.

b. Monitor electrical supervision of the primary power (ac) supply,
battery voltage, placenment of alarm zone nodule (card, PC board)
within the control panel, and transmitter tripping circuit
integrity.

c. A trouble buzzer and trouble LEDLCD (light emtting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required normal operation of
the system The trouble signal shall also operate upon |oss of
primary power (ac) supply, |low battery voltage, renpval of alarm
zone modul e (card, PC board), and di sconnection of the circuit
used for transmitting alarmsignals off-premses. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED LCD
Subsequent trouble and supervisory alarms shall sound the trouble
signal until silenced. After the systemreturns to norma
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to nornal position, unless automatic
trouble reset is provided.

d. Evacuation alarmsilencing switch which, when activated, wll
silence alarm devices, but will not affect the zone indicating
LED/ LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarmfrom an
unal armed devi ce and the NAC devices will be activated.

e. FElectrical supervision for circuits used for supervisory signa
services (i.e., sprinkler systems, valves, etc.). Supervision
shal | detect any open, short, or ground.

f. Confirmation or verification nodules used on snpke detection
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initiating circuits. The nodules shall interrupt the transm ssion
of an alarmsignal to the systemcontrol panel for a factory
preset period. This interruption period shall be adjustable from
1 to 60 seconds and be factory set at 20 seconds. |Inmnediately
following the interruption period, a confirmation period shall be
in effect during which time an alarmsignal, if present, will be
sent inmrediately to the control panel. Al fFire al arm devices

ot her than snoke detectors shall be prohibited on circuits
controlled by confirnmation or verification nodul es.

g. The fire alarmcontrol panel shall provide supervi sed addressabl e
relays for HVAC shutdown. An override at the HVAC panel shall not
be provi ded.

h. The fire alarmcontrol panel shall nonitor the fire sprinkler
system This applies only to the Battalion Conmand buil di ngs.

1.4.3 Al arm Functi ons

An alarmcondition on a circuit shall autonmatically initiate the follow ng
functions:

a. Transm ssion of signals over the station radio fire reporting
system The signals shall be as follows: (1) Supervisory and
Trouble fromfire detection system (2) Supervisory and Troubl e
fromfire protection (sprinkler) system (battalion command
bui | di ngs only).

b. Visual indications of the alarned devices on the fire alarm
control panel display .

c. Continuous sounding or operation of alarmnotification appliances
t hr oughout the building as required by ANSI S3.41.

d. Deactivation of the air handling units throughout the building.
1.4.4 Primary Power

perating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnormal to energency power or restoration from
enmergency to normal power shall be fully automatic and not cause

transm ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

1.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

1.5 TECHNI CAL DATA AND COVPUTER SOFTWARE

Techni cal data and conmputer software (mneaning technical data which relates
to computer software) which is specifically identified in this project, and
whi ch may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirenents List, DD Form 1423. Data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished. Data to be submitted shall include conplete system
equi prent, and software descriptions. Descriptions shall show how the

equi pnment will operate as a systemto neet the performance requirenents of
this contract. The data package shall also include the foll ow ng:
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(1) Identification of programmabl e portions of system equi pnent and
capabilities.

(2) Description of systemrevision and expansi on capabilities and
nmet hods of inplenmentation detailing both equipnment and software
requi renents.

(3) Provision of operational software data on all nodes of
progranmmabl e portions of the fire alarmand detection system

(4) Description of Fire Alarm Control Panel equi pnment operation
(5) Description of auxiliary and renote equi pment operations.
(6) Library of application software

(7) Operation and mai ntenance nmanual s as specified in SD-19 of the
Submi ttal s paragraph.

1.6 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS
2.1 CONTROL PANEL

Control Panel shall conply with the applicable requirenents of UL 864.

Panel shall be nodular, installed in a surface nounted steel cabinet with
hi nged door and cylinder |lock. Control panel shall be a clean

uncluttered, and orderly assenbl ed panel containing conponents and

equi prent required to provide the specified operating and supervisory
functions of the system The panel shall have prom nent rigid plastic,
phenolic or metal identification plates for LED/ LCDs, zones, SLC, controls,
neters, fuses, and switches. Naneplates for fuses shall also include anpere
rating. The LED/LCD displays shall be located on the exterior of the

cabi net door or be visible through the cabi net door. Control pane

switches shall be within the | ocked cabinet. A suitable nmeans (single
operation) shall be provided for testing the control panel visual

i ndi cating devices (neters or LEDs/LCDs). Meters and LEDs shall be plainly
vi si bl e when the cabinet door is closed. Signals and LEDs/LCDs shall be
provided to indicate by zone any alarm supervisory or trouble condition on
the system Loss of power, including batteries, shall not require the
manual rel oading of a program Upon restoration of power, startup shall be
automatic, and shall not require any manual operation. The |oss of primry
power or the sequence of applying primary or energency power shall not
affect the transm ssion of alarm supervisory or trouble signals. Visua
annunci ation shall be provided for LED LCD visual display as an integra
part of the control panel and shall identify with a word description and id
nunber each device. Cabinets shall be provided with anple gutter space to
al | ow proper cl earance between the cabinet and live parts of the pane

equi prent. |If nore than one nodular unit is required to forma contro
panel, the units shall be installed in a single cabinet |arge enough to
accommodate units. Cabinets shall be painted red

2.1.1 Crcuit Connections
Circuit conductors entering or |eaving the panel shall be connected to

screwtype ternminals with each conductor and terninal narked for
i dentification.

SECTI ON 13851 Page 8



Ft Hood FY02 PN. 37102 Command And Control Facilities, Ph 1l &Il FHCC2

ACCOVPANY! NG AMENDMVENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0003

2.1.2 Syst em Expansi on and Modification Capabilities

Any equi prent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystem shall be provided as part of this
contract.

2.1.3 Addr essabl e Control Modul e

The nodul e shall be UL listed as conpatible with the control panel. The
i ndi cating device or the external |oad being controlled shall be configured
as a Style Y notification appliance circuits. The system shall be capable
of supervising, audible, visual and dry contact circuits. The contro
nodul e shall have both an input and output address. The supervision shal
detect a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
nmeans conpatible with the control panel's SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each time the control nodule is polled.

2.1.4 Addressable Initiating Device G rcuits Mdule

The initiating device being nonitored shall be configured as a Style B
initiating device circuits. The systemshell be capable of defining any
nodul e as an al arm nodul e and report alarmtrouble, loss of polling, or as
a supervisory nmodul e, and reporting supervisory short, supervisory open or
|l oss of polling. The nodule shall be UL |listed as conpatible with the
control panel. The nonitor nodule shall provide address setting neans
conpatible with the control panel's SLC supervision and store an interna
identifying code. Monitor nodule shall contain an integral LED that

fl ashes each time the nonitor nodule is polled.

2.2 STORAGE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
systemfor a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al
conponents of the system including all alarmsignaling devices in the
total alarmmnmode for a mninumperiod of 15 minutes. Batteries shall be

| ocated at the bottom of the panel . Batteries shall be provided with
overcurrent protection in accordance with NFPA 72. Separate battery

cabi nets shall have a | ockabl e, hinged cover sinmlar to the fire alarm
panel . The |lock shall be keyed the sane as the fire alarmcontrol panel
Cabi nets shall be painted to match the fire alarmcontrol panel

2.3 BATTERY CHARCER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manual ly placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.

2.4  ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addr essabl e manual fire alarm stations shall conformto the applicable
requi renents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on sem -flush nounted outl et boxes.
Manual stations shall be mounted at 1220 mm Stations shall be double
action type. Stations shall be finished in red, with raised letter
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operating instructions of contrasting color. Stations requiring the
breaki ng of glass or plastic panels for operation are not acceptable.
Stations enmploying glass rods are not acceptable. The use of a key shal
be required to reset the station. Key for the nanual fire alarmstation
shal | be CAT-15. The use of a wench or any device other than the CAT-15
key shall not be allowed. Gavity or mercury switches are not acceptable.
Swi tches and contacts shall be rated for the voltage and current upon which
they operate. Addressable pull stations shall be capable of being field
programed, shall |atch upon operation and renmain |atched until manually
reset. Stations shall have a separate screw termnal for each conductor.
Surface nmount ed boxes shall be matched and painted the sane color as the
fire alarm nmanual stations .

2.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirenents of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw term nals for making
connections. No solder connections will be allowed. Detectors located in
conceal ed | ocations (above ceiling, raised floors, etc.) shall have a
renote visible indicator LEDLCD. Addressable fire detecting devices shal
be dynami cal |y supervised and uniquely identified in the control panel

Al fire alarminitiating devices shall be individually addressable
including flow and tanper switches. Installed devices shall conformto
NFPA 70 hazard classification of the area where devices are to be installed.

2.5.1 Heat Detectors

Heat detectors shall be designed for detection of fire by fixed tenperature.
Heat detectors shall be rated

[ Anend

#1] in accordance with UL 521. Detectors |located in areas subject to

noi sture or exterior atnospheric conditions shall be types approved for
such locations. Heat detectors located in attic spaces or sinilar

conceal ed spaces bel ow the roof shall be internediate tenperature rated.

2.5.1.1 Fi xed Tenperature Detectors

Detectors shall be designed for surface outlet box mounting and supported

i ndependently of wiring connections. Detectors shall be designed to detect
hi gh heat. The detectors shall have a specific tenperature setting of 57.2
degrees C. Contractor shall provide an additional 5% of total detectors
installed as spares to the government. [Anmend #1] The UL 521 test rating
for the fixed tenperature detectors shall be rated for 4.57 by 4.57 m

2.5.2 Snoke Det ectors

Snmoke detectors shall be designed for detection of abnormal snoke
densities. Snoke detectors shall be ionization type. Detectors shal
contain a visible indicator LED/LCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
contains termnals for making wiring connections. Detectors that are to be
installed in conceal ed (above false ceilings, etc.) locations shall be
provided with a renote indicator LEDLCD suitable for mounting in a
finished, visible |ocation

2.5.2.1 Duct Detectors
Duct detectors are provided under Section 15951, Direct Digital Control for

HVAC. Detectors shall be powered fromthe fire alarmcontrol panel and
each shall be provided with an addressable initiating device nodul e.
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2.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal |l have a separate screw terminal for each conductor. Audi bl e appliances
shal | generate a unique audi ble sound from other devices provided in the
bui | di ng and surrounding area. Surface nounted audi bl e appliances shall be
painted red . Notification devices are not required to be addressabl e.

2.6.1 Al ar m Hor ns

Horns shall be surface nounted, with the matchi ng nmounting back box recessed
single projector, vibrating type suitable for use in an electrically
supervised circuit. Horns shall produce a sound rating of at |east 85 dBA
at 3.05 m

2.6.2 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenments
of UL 1971 and the contract drawi ngs. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a m ni num of 75
candel a. Strobe shall be seni-flush nounted.

2.6.3 Conbi nati on Audi bl e/ Vi sual Notification Appliances

Conbi nati on audi bl e/ vi sual notification appliances shall provide the sane
requi renents as individual units except they shall munt as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting O ficer.

2.7 FIRE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT
2.7.1 Condui t

Conduit and fittings shall conply with NFPA 70, UL 6, UL 1242, and UL 797.
2.7.2 Wring

Wring shall conformto NFPA 70. Wring for 120 Vac power shall be No. 12
AWG mininmum The SLC wiring shall be copper cable in accordance with the
manuf acturers requirenments. Wring for fire alarmdc circuits shall be No.
14 AWG mi ni mum Vol tages shall not be nixed in any junction box, housing,
or device, except those containing power supplies and control relays.
Wring shall conformto NFPA 70. Systemfield wiring shall be solid copper
and installed in netallic conduit or electrical metallic tubing, except
that rigid plastic conduit nay be used under sl ab-on-grade. Conductors
shal |l be col or coded. Conductors used for the same functions shall be
simlarly color coded. Wring code color shall renmain uniformthroughout
the circuit. Pigtail or T-tap connections to initiating device circuits,
supervisory alarmcircuits, and notification appliance circuits are

prohi bited. T-tapping using screw termnal blocks is allowed for style 5
addr essabl e systens.

2.7.3 Speci al Tools and Spare Parts

Sof tware, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranm ng of the equi pnent shall be furnished
to the Contracting Oficer. Two spare fuses of each type and size required
shal |l be furnished. Two percent of the total nunber of each different type
of detector, but no | ess than two each, shall be furnished. Spare fuses
shall be nounted in the fire al arm panel
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2.8 TRANSM TTERS
2.8.1 Radio Alarm Transmi tters

Transmitters shall be conpatible with proprietary supervising station
recei ving equi pnent. Each radio alarmtransnmitter shall be the
manuf acturer's recogni zed comrerci al product, conpletely assenbl ed, wired,
factory tested, and delivered ready for installation and operation
Transmitters shall be provided in accordance with applicable portions of
NFPA 72, NFPA 1221, and 47 CFR 15. Transmitter electronics nodul e shall be
contai ned within the physical housing as an integral, renovable assenbly.
The proprietary supervising station receiving equi pnent is a Monaco D700
operating at a frequency of 139.675 MHZ. The transceiver shall be fully
conpatible with this equipnent. The transceiver shall be a BT2-7 or BT2-8.
At the contractors option, and if UL |isted, the transmtter nmay be housed
in the same panel as the fire alarmcontrol panel

2.8.1.1 Transmitter Power Supply

Each radio alarmtransmitter shall be powered by a conbination of locally
avai | abl e 120-volt ac power and a seal ed, |ead-cal ciumbattery.

a. Operation: Each transmitter shall operate from 120-volt ac power.
In the event of 120-volt ac power |oss, the transmitter shal
automatically switch to battery operation. Switchover shall be
acconplished with no interruption of protective service, and shal
automatically transmit a trouble nessage. Upon restoration of ac
power, transfer back to normal ac power supply shall also be autonatic.

b. Battery Power: Transmitter standby battery capacity shall provide
sufficient power to operate the transmitter in a nornmal standby status
for a m nimum of 48 hours and be capable of transnmitting alarns during
t hat peri od.

2.8.1.2 Radio Alarm Transm tter
Transnmitter shall be a Monaco BT2-7. No substitutes.

2.8.1.3 Ant enna

The Contractor shall provide omidirectional, coaxial, halfwave dipole
antennas for radio alarmtransmtters with a driving point inmpedance to
match transnmitter output. The antenna and antenna nounts shall be
corrosion resistant and designed to withstand wind velocities of 161 knih

Ant ennas shall not be nmounted to any portion of the building roofing
system

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Al work shall be installed as shown and in accordance with the
manuf acturer's di agrans and recommendati ons, unl ess otherw se specified.

Snmoke detectors shall not be installed until construction is essentially
conpl ete and the building has been thoroughly cleaned.

3.1.1 Power Supply for the System
A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarmsystem shall be provided. The power

shal | be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking mechani smand narked in red with the words "FIRE
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ALARM ClI RCU T CONTROL".
3.1.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystemshall not be installed in conduits, junction boxes,

or outlet boxes with conductors of lighting and power systens. Not nore
than two conductors shall be installed under any device screw termnal

The wires under the screw term nal shall be straight when placed under the
term nal then clanped in place under the screw termnal. The wres shal

be broken and not tw sted around the terminal. Circuit conductors entering
or leaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screw termnals with each term nal and conductor marked in
accordance with the wiring diagram Connections and splices shall be nade
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnent shall be readily
accessi bl e without renoving any conmponent parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel

3.1.3 Control Pane

The control panel and its assorted conponents shall be mounted so that no
part of the enclosing cabinet is |less than 300 mm nor nore than 2000 nm
above the finished floor. Manually operable controls shall be between 900
and 1100 nm above the finished floor. Panel shall be installed to conply
with the requirenents of UL 864.

3.1. 4 Det ectors

Detectors shall be located and installed in accordance with NFPA 72.
Detectors shall be connected into signal line circuits. Detectors shall be
at least 300 mm fromany part of any lighting fixture. Detectors shall be
| ocated at | east 900 mm fromdiffusers of air handling systens. Each
detector shall be provided with appropriate mounting hardware as required
by its nounting | ocation. Detectors which nmount in open space shall be
mounted directly to the end of the stubbed down rigid conduit drop

Conduit drops shall be firmy secured to ninimze detector sway. Were

I ength of conduit drop fromceiling or wall surface exceeds 900 mm sway
braci ng shall be provided. Detectors installed in concealed |ocations
(above ceiling, raised floors, etc.) shall have a renote visible indicator
LEDLCD in a finished, visible [ocation .

3.1.5 Notification Appliances

Notification appliances shall be nounted 2003 nm above the finished floor
or 150 nm bel ow the ceiling, whichever is |ower.

3.1.6 Addressabl e Initiating Device Circuits Mdule

The initiating device circuits nodule shall be used to connect supervised
conventional initiating devices (water flow switches, water pressure

swi tches, manual fire alarmstations, high/low air pressure swtches, and
tanmper switches). The nodule shall mount in an electrical box adjacent to
or connected to the device it is nonitoring and shall be capable of Style B
supervised wiring to the initiating device. In order to maintain proper
supervision, there shall be no T-taps allowed on style B lines.
Addressabl e initiating device circuits nodul es shall nonitor only one
initiating device each. Contacts in suppression systenms and other fire
protecti on subsystens shall be connected to the fire alarmsystemto
perform supervi sory and alarmfunctions as specified in Section 13930 WET
Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON NFPA 72, as indicated on the

drawi ngs and as specified herein
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3.1.7 Addr essabl e Control Modul e

Addr essabl e and control nodul es shall be installed in the outlet box or
adj acent to the device they are controlling. |If a supplenentary
suppressi on rel easing panel is provided, then the nonitor nodul es shall he
mounted in a common encl osure adjacent to the suppression rel easi ng pane
and both this enclosure and the suppression rel easing panel shall be in the
sanme room as the releasing devices. Al interconnecting wires shall be
supervi sed unl ess an open circuit or short circuit abnormal condition does
not affect the required operation of the fire alarmsystem |f contro
nodul es are used as interfaces to other systems, such as HVAC control
they shall be within 914nm of the controls as stated in NFPA 72. Contro
nodul es that control a group of notification appliances shall be adjacent
to the first notification appliance in the notification appliance circuits.
Control nodul es that connect to devices shall supervise the notification
appliance circuits. Control nodul es that connect to auxiliary systenms or
interface with other systens (non-life safety systems) and where not
requi red by NFPA 72, shall not require the secondary circuits to be
supervised. Contacts in suppression systens and other fire protection
subsystens shall be connected to the fire alarmsystemto performrequired
alarm functions as specified in Section 13930 WET Pl PE SPRI NKLER SYSTEM
FI RE PROTECTION , as indicated on the drawi ngs and as specified herein

3.2 OVERVOLTAGE AND SURGE PROTECTI ON
3.2.1 Power Line Surge Protection

Al'l equi pment connected to alternating current circuits shall be protected
from surges per | EEE C62.41 B3 conbi nati on wavef orm and NFPA 70. Fuses
shall not be used for surge protection. The surge protector shall be rated
for a maximumlet thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral -to-ground).

3.2.2 Low Voltage DC Circuits Surge Protection

All I1DC, except fiber optics, shall have surge protection installed at
each point where it exits or enters a building. Equipnment shall be
protected from surges per |EEE C62.41 B3 comnbi nati on wavef orm and NFPA 70.
The surge protector shall be rated to protect the 24 Volt dc equi pnent.

The maxi mum dc cl anpi ng vol tages shall be 36 V (line-to-ground) and 72 Volt
dc (line-to-line).

3.2.3 Signal Line Circuit Surge Protection

Al'l SLC cabl es/ conductors, except fiber optics, shall have surge
protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector/isol ator
shall be rated to protect the equipnent.

3.3  GROUNDI NG
Groundi ng shall be provided by connecting to building ground system
3.4  TESTING

The Contractor shall notify the Contracting Officer at |east 10 days before
the prelinmnary and acceptance tests are to be conducted. The tests shal
be performed in accordance with the approved test procedures in the
presence of the Contracting Officer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furnish instrunents and personnel required for the tests.
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3.4.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal | include the meggering of system conductors to determine that the
systemis free fromgrounded, shorted, or open circuits. The nmegger test
shal |l be conducted prior to the installation of fire alarmequipnent. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After conpleting the prelimnary
testing the Contractor shall conplete and submt the NFPA 72, Certificate
of Conpl eti on.

3.4.2 Accept ance Test
Accept ance testing shall not be performed until the Contractor has
conpl eted and submitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and subnit the NFPA 72,
I nspection and Testing Form The test shall include all requirenents of
NFPA 72 and the foll ow ng:
a. Test of each function of the control panel.
b. Test of each circuit in both trouble and normal nobdes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.

e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.

g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault
k. Short circuit faults
. Stray voltage
m Loop resistance
3.5 TRAI NI NG

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of four (4) hours of normal working tine and shall start after
the systemis functionally conpleted, but prior to final acceptance tests.
The field instructions shall cover all of the items contained in the
operating and mai ntenance instructins, as well as denonstrations of routine
mai nt enance operations. the Contracting Oficer shall be notified at |east
14 days prior to date of proposed conduction of the training course. This
4-hour course shall be held twi ce on separate days, so all staff may attend
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t hese cl asses and shall be held on Tuesday, Wednesday, or Thursday between
0900 and 1500 hours. C asses shall be video taped on VHS tape and tapes
shal |l be turned over to the Contracting Oficer. The Contractor shal
provide a | aptop conputer equal to TOSHI BA, Mdel #4000CDS with W ndow s 95
standard and the Fire Alarm Control Panel (FACP) manufacturer's software
for programm ng the FACP fromthe conputer. The conmputer with software anmd
sof tware manual, all necessary cables and accessories to programthe FACP
fromthe conputer shall be provided to the Governnent at the end of the
training. In addition to the above training, four (4) hours each day for
three (3) training days shall be for instruction in the g of the FACP from
the | aptop computer. The trainer shall be certified by the FACP

manuf acturer to instruct in the programing of the FACP froma | aptop

-- End of Section --
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